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Acanthocephala 
A earns 

aegyptius 

elephantinus 

indus 

Achatina immaculata 
A chirus barbatus 
bilineatus 
cynoglossus 
gibba 
lineatus 
maculatus 
marmoratus 
pavoninus 
poropterus 

Acrostoma 44 

asperata. 
baccata 


147 

291, 300 
302 
229 
229 
368 
186 

208, 209 
209 
175 
187 
186 
187 


Amblyomma prolongatum 230 

sublaeve 230, 291, 321, 328, 329 


baccata recta 

baccifera 

elongatum 

iravadioa 

fkubja 


cornuta 

multifasciata 

qtcagga 

Agrioidea 

Agriolimax 

Albea' 

AUoceraea 
Alooinma 
alticola . 
Amasis minimus 
Amate 


supinoi 

sylvaticum 

testudinarium 


poropterus 188 

•ostoma 442, 448, 452, 466, 467 

asperata. 447 

baccata 404,442 446,447 

* baccata bituberculata 404, 443, 444, 

445, 447 

*baccata lirata 404, 445 

baccata pyramidalis 404, 444, 446, 

466 


404, 445, 466 
404, 447, 466 
443 

404, 446, 447 
404, 445, 466 
174, 185 
185, 186 
182 
184 
164 
350, 360 
367 
237, 238 
427, 438 
427 
58 

. 190 


testudinis 

zeylanicum 

Ammopleurops 

Amnicola 

Amnicolidae 

Amnicolinae 426, 4 

Amorphina 

Amphibia 

Ampullariidae 

Amusurgus .. 

Anabas testudineus 
Anadenus dalhousiensis 
Anaxipha musicus 
t nigrithorax 
Anchinoe 
fdubia 
Anoylidae 
Aneylus 

verruca . 

Aneylus ( Ferrissia ) verruca 
Anguidae 
Anisoptera 
Anisozygoptera 
Aphoristia 
gilesii 
masoni .. 
septemstriata 
trifasciata 
wood-masoni 


230, 231, 321, 325 
313 

230, 231, 320, 321, 
330, 331, 332 
230 
230 
213 

427, 438, 439 
426 

426, 431, 438, 439, 466 
117 


403 

424 

29 
144 
357 

30 

28, 29, 30 
126 
125, 126 
458, 467 
459 
459 
459 
333 

152, 169, 170 
152. 170, 171 

213 

214 

214 

215 
214 
214 


Amblyomma 220, 229, 231, 232, 238, 
297, 301, 313, 320, 321, 333 
annandalei 231 

atrogenatum 231 

badium 230 

bengalense 229 

clypeolatum 230, 231, 321, 322 
decor alum 231 

distinctum 229 

hebraeum 229 

helvolum 231, 321, 325 

integrum 229, 230, 320, 321, 322, 323, 

324 

latisoutatum 230 

latumi 313 

nitidum 321, 326, 327, 328 


Aponomma 220, 229, 231, 238, 240, 303, 

333 

gervaisi 230, 333, 334, 336, 337, 340, 

341 

gervaisi lucasi 231, 333, 334, 337, 339 
laeve 231, 333, 334, 340 


laeve paradoxa 
pattoni 
primaculatum 
trimaculatum 
Apterygota 
Ardia brachyrhynchos 
ceratophrys 
javanica 
Lida 
lingua 

macrolepulota 

melanopterus 

oligolepis 

potous 

qvadrilineala 

sumalrensis 


339 

333 

333 

231, 333, 334 
151 
205 

204 

205 
210 
220 
202 
204 
202 
200 
198 
209 
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363 

362 

sp. . 

Arrenurus ceylomcv* 

57 

57 

congener 

koenikei 

08 

madaasszi 

61 

orientalis 

61 

rostrains 

61 

singalemis 

61 

Arrhenurus .. 

100 

aculeatifrons 

58, 61, 62, 65, 99 

alatus .. 

. 60, 65 

altipetiolatus 

58, 61, 65 

angustiscutatus 

60, 66 

belanieasis 

59, 62, 66 , 99, 

bicornicodulus 

100 , 101 

59 , 62, 66 , 101 , 102 , 

bicornutuR 

103 

58, 61, 66 

bruzelli 

106, 107, 108 

ceylonicuR 

.. 57, 66 

congener 

57, 61, 66 , 107, 108 

dahli 

.. 58, 60, 61, 65 

depressus 

• • 60, 65 

gibberifrons 

.. 68 , 66 

gracilipes 

59, 66 

hamiger.. 

61, 66 

koenikei 

.. 58, 65 

kraepelini 

59, 62, 66 

laticodulus 

58, 66 

latipetiolatus 

.58, 65 

lohmanni 

58, 61, 66 

madaraszi 

.. 57, 66 

matupitensis 

58, 61, 66 

fmicropetiolatus 

62, 66 , 103, 104, 105 

multicomutus 

.. 60, 66 

orientalis 

57, 65 

palembangensis 

59, 61, 62, 66 , 106 

pseudoaffinis 

59, 61, 65, 106, 107 

f pseudobroxelii 

62, 66 , 107 

pulcher .. 

60, 66 , 103 

quadricaudatus 

58, 66 

quadricomutus 

58, 60, 66 

rostratus 

.. 57, 66 

rouxi 

60, 66 

singalensis 

.. 57, 66 

sp. 

61, 66 

toxopeusi 

. 61, 66 

weigoldi 

61, 66 , 107 
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174, 188 
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188, 189 

umbratilis 

189 
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.. 60, 64 

Atax affinis 

58 

cumberland&nsU 

59 

mulliporus 

58 

necessarivs 

59 

nodosus 

57, o9 

pudendum 

59 

singalemu 

57 

Atractides 

75, 76. 78 

| angulatus 62, 64, 78, 79, 80, 81 

microstomus 

79 

bpongicolus 

..62, 64 

t Aturus scutelliterus 

62, 66 , 95, 96, 97, 98 

Aulacodes peribocalis 

353 

simplioialis 

363 


Auletta 

celeb ensis 

consimilis 

elongata 

lyrata brevispiculata 
Aulodrilus 
.kaahi 

f pectinatus 345, 346, 
remex .. 
stephensoni 
trivandranus 
Aulospongus 
Axinella 

mariana 

Axonopsis coerulea 

t latifrons 62, 65, 

Axyniasa 
Azorica marginata 
pfeifferae 


Page 
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127 

127 

128 
128 

345, 351, 362 
345, 351, 352 
348, 350, 362 
345 
345 
345, 351 
128 
127,. 129 
127 

59, 65, 93, 94 
93, 94, 96 

118 
112 
112 
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Barbus binotatus .. 37 

gonioaoma 37 

Barbus (Puntius) binotatus 37 

(Barbus) Puntius therinalis i. 46 

Bengalensea .. .. 416 

Biemna 121 

annexa .. 120 

t lipoaigma .. 120 

BithineUa .. 431 

Bithynia .. 426, 428 

goniomphaloB 428 

pygmaea 427 

Bithyniinae .. 438 

BoltoniteB .. .. .. 162 

Boophilus 223, 224, 227, 232, 283, 284 
annulatus .. 228, 284 

annulatus calcaratus 284, 290 

australis 228, 229,230,284,286,286, 
287, 288, 289, 290, 306 

deeoloratu8 


Bos frontalis 
taurus . 

Bothus ovalis 

Braohirus . 173, 177 _ 

albomaculata 
aspiloa .. 
cineraacena 
commersoni 
heterolepis 
jerreua 
macrolepis 
orientals 
pan 

rvaaellii .; 

sundaicus 
Brachydanio 

Brachypleura novaezeelandiae 
Brachypodopaia coerulea 
Brachytrypes 
t birmanus 
orientalis 
protentosus 
Brodia 

prisootincta 


OCX. 

289, 340 
282 
215 
178 


177, 179 
.. 180 
.. 180 

177, 178 

.. 180 
.. 183 

178, 181 
178, 179, 180 

178, 181 
.. 178 

179 
37 
215 
59 
7 
6 

6, 7 
6 

166—161, 165, 171 
167, 160, 162 




Bubaris 

Page 
128, 129 

Cipangopaludina 406, 

419,421 

Page 
, 424,467 

aurantiaca 

129 

lecythis 

404, 421 

, 423, 424 

f columnata 

129, 130 

lecythis ampulliformis 


421 

constellate 

129 

lecythis crassior 

404, 

422, 423 

conulifera 

129, 130, 131 

* lecythis crassispiralis 

404, 423 

f duvissima 

130, 131 

* lecythis purpureus 


404, 423 

elegans 

130 

lecythoides 


404, 424 

gaMica 

129 

Cochlicopa lubrica 


360, 362 

t lingulata 

130, 132 

Coleoptera 


152 

mastophora 

129 

CoUembola 


151 

murrayi. 

129 

Coluber radiatus 


326 

ornala 

129 

Copepoda Cyclopoida 


387 

oxeata 

130 

Copepoda Harpacticoida 


375 

radiate 

129, 131 

Cophogryllus 


17 

replans 

129 

f angustus 


16 

salomonensis 

129 

f brunneus 


15 

sosia 

129 

f maindroni 


16 

vermicuJata 

129 

martini .. 


15 

verticillata 

129 

t ornatus 


14, 15 

Bulimina 

. 363 

CorbicuJa 


. 464 

Buliminae 

426, 438 

noetlingi 


405, 465 

Bulimus 

426, 427, 430 

striatella 


405, 464 

pygmaea 404, 

427, 430, 467 

Cossmiomma 


301 

Bulimus (Alocinma) sistanica 

427 

Cremnochonchus 


364 

Bulliminus .. 

363 

syhadrensis 


364, 365 

Buliminus (Subzebrinus) dextrosinister 362 

Crotonus 


291 

c 

Cams aureus.. 

266, 279 

Crustacea 

Cryptoptilum 
t indicum 
f maindroni 
} Cryptospongia 
t enigmatica 
Ctenogobius alcocki 


403 

23 

.. 22, 23 
. • 22, 23 
133 
133 
37 

Canthocamptus 

376, 384 

Curvipes conglobatus 


57 

bidens corona tus 

384 

horvathi 


57 

bromeliaicoJa 

384 

piersigi 


58 

t bryophilus 375, 378. 379, 380 

Cyclophoridae 


364, 365 

cingalensis 

375 

Cyclops 


395 

dacicus 

375, 377 

bicolor .. 


391, 396 

echinatus 

375 

buxtoni 


396 

elaphoidew 

375, 384 

caudatus 


396 

grandidieri 

.. 384 

dengizicus 


396 

t horai 

375, 376, 377 

diaphanous 


395, 396 

malayicus 

384 

diaphanus dengizica 


396 

phreatic ur 

. 384. 

falsus .. 


396 

praegeri. 

375, 377 

languidoides 


395 

putealis 

384 

languidus 


395 

t sewelli 

381, 384 

linjanticus 


.. 396 

* sewelli eremita 

383, 384 

rainutus 


395, 396 

* sewelli indicus 

382, 383, 384 

monacanthus 


396 

zschokkei f. typica .. 

377, 378 

nanus 


396 

* zschokkei himalayensis 

375 

necessarius 


396 

* zschokkei orientals 

375, 377 

pachyoomus 


396 

Calotes versicolor 

337 

robustus 


387, 395 

Calvertiella 154, 

155, 160, 161 

robustus arm at a 


395 

t Calyx clavata 

117 

robustus setiger 


396 

nicaensis 

118 

sp. 


.. 397 

Campyloptera 

160, 161 

strenuus 


.. 394 

eatoni .. 

163 

varicans 

387, 

391, 396 

Campylopterinae 

161 

vernalis 


.. 395 

Caulophacus 

133 

viridis 


.. 394 

Ceratixodes 

232 

Cynoglosaidae 


173, 190 

Ceratodus 

144 

Cynoglossus 

190, 

193, 195 

Cervulus muntjac 

253, 282, 289 

acinaces 


200, 201 

Cervus affinis 

309 

arel 

194, 

201, 202 

axis 

318 

bengalensis 

205, 

208, 209 

unicolor. 

300, 318 

bilineatus 


193, 198 

Ohorjsmagrion . 153, 168,170,171 | 

brachycephalus 


195, 211 



X 


Ci/ noglossus brachyrh y nch us 
hrevirostris 
brevis 
bwchanani 
carpenteri 
eynoglossus 


(ieltae 

dispar 

dubius 

durbanensis 

chngatus 

hamiltonii 

inter medi us 

kopsii 

lida 

lida punctatus 
lingua 

macrolepidotus 

maerorhynchus 

inacrostomus 

melanopterus 

monopus 

natalensis 

oligolepis 

potou-s 

praecisus 

puncticeps 

quadrilineatus 

quinquelineatus 

sealarki 

semifasciatus 

sibogae .. 

sindensis 

sp. 

sumatranus 
sumatrensis 
versicolor 
Cynorhaestes 
aegyptius 
Cyprinidae 
Cyprinus danrica 
jogia 
sutiha 
Cyrenidae 


Page 
. 205 

195, 211, 212,213 
194, 206, 207 
206, 207, 208 

193, 196, 197 

194, 208,212 

195, 212 
193, 199 

193, 200 
206, 207 

200, 201, 202 
204, 205 
210 

196, 211 

195, 205, 210 
.. 206 

194, 200, 201 
194, 202, 203 
200 

194, 204, 205 
. 204 

194, 204 
211 

202, 203 
200 
211 

194, 205, 206 

198 
193, 197 

193, 195 

194, 207 
211 

198, 199 
213 

195, 209, 210 

. 209 

193, 195, 196 
291, 300 
303, 311 
403 
49 
49 
49 

462, 464 


D 


Dactyioohlamys 
oxytropis 
Damiria 
| Damiriopsis 
f brondstedi 
Danio choprae 

t Danio (Braohydanio) choprae 
f shanensis 
Delavaya rupicola 
Delavayidae 

Dermacentor 220, 227, 228, 232, 
auratus 230, 291, 292, 293, 


auratus compact us 

compactus 

everestianu.s 

feae 

indicus 

longipes. 

Digoniostoma 


230, 


416 
.. 417 

124 
124 
124 
40 
39, 40 
38 
434 
434, 468 
291, 297 
294, 295, 
297 
291, 292 
291, 292 
291 
230, 291 
230, 291 
230, 291 
429, 433 


f Dionymus carmichaeli.. 

Page 

30 

marmoratus 

, ■ 30 

Diplodontus despiciens 

..61, 63 

despiciens monticolus 

58, 62 63, 70 
59, 63 

tenuipes 

Dirrhopalum 

124 

Discodennia 

110 

■ f gorgonoides 

109 

ramifera 

110 

vermicularis 

110 

Dissimiles 

416, 418, 421 

Ditax inexiva 

162, 163 

Dytiscus 

59 

E 

Eopolopsis multiscutala 

59 

Ectooylops compactus 

394 

phaleratus 

387, 394 

Ectyoninae 

124 

tEkadanta . 

. 438 

1 t shanensis 404,439,440,441 

f EUipes indicus 

3 

Elodea 

456 

Elophila 

353 

Encentridophorus chelatus 

60, 61, 65 

sarasini 

.. 60, 65 

Endacusta 

25 

Engyprosopon grandisquaina 

215 

t Eosentis 

147 

t rigidus 

147 

Epimys rufescens 

237 

Epiophlebia 

152 

Erinaceus collaris 

279, 306 

jerdoni . 

279, 306 

megalotis 

307 

mioropus 

279 

pictus . 

279, 306 

Eriooaulon miserum 

139 

Eschatocephalus 

232 

acutitarsm 

234 

Esomus .. .. 41,45,54, 55,56 

t ahli 

42, 47, 48, 49 

altus 

42, 43, 44 

barbatus 

42, 46, 47 

candiocellatus 

42 

danrica 

41,43,46,49 

danriouB 

42, 49, 60 

jogia 

50 

lineatus 

50 

longimana 

55 

maderaspatensis 

46 

malabaricus 

47, 48, 49, 50 

malayenais 

42 

metaliioue 

42, 54, 55 

sutiha 

50 

thermoicos 

42, 44, 45, 46 

thermophylus 

50 

vittaius .. 

49 

Esomus maitraspatennis .. 46 

Esperella spongiosa 

119 

Euceratosa 

109 

Eucyclops 

388, 391, 392 

eu acanthus 

390, 391 

fragilis 

390, 391 

indicus 387, 

391, 392. 393 

f permixtus 387, 

388, 389, 390 



Eucyclops prasinus 


Page 

391, 

392, 393 

serrulatus 

387, 388, 

389, 393 

sp. 


387 

Eugryllodes 


13 

Eupatra rotunda 


59, 62, 63 

silvestrii 


63 

E urhipicephalv* 


274 

Euryglossa . 

» . 

177, 178 

orienialis 


179 

Fvlais degeneiata asiatica 

.. 61, 63 

degenerata Tjmatrensis 

61, 63 

incerta . 


.. 60, 63 

macohullocli 


59, 63 

pseudoriin :>*! a 


59, 63 

rimosoidee 

61, 

62, 63, 69 

schauinelanti 

58, 63 

tibetana 


60,63 


F 


f Gryllopsis* pubescens 

Page 

13 

rufoniger 

14 

terrestris 

13 

vivgulatus 

14 

Gryilus 

20 

t carmichaeli 

7, 8, 10 

f castaneus 

11, 12 

chinensis 

12 

clarellus 

13 

conspersus 

12 

t flavovittatus 

10 

t gravel yi 

9, 10 

f himalayanus 

8, 9 

f minimus 

12 

f paliidus 

11, 12 

quadrimaculatus 

8 

Gymnogryllus erythrocephalus 

7 

pulvillatus 

7 

f ruficeps 

7 

Gyraulus 

457 


Felis marmorata 
pardus 
tigris 
viverrina 
Ferrissia 
baconi 
verruca 
J Filisoma 
t indioum 
** Filisomidae 
Frontipoda ceylonica 
jncta 


G 


Gabbia 

Galba 

bulimoides 
caperata 
cubensis 
palustris 
Gastropoda . 

Gelliodes fibulaius 
Gellius angulatus canaliculala 
calyx .. 
canalioulata 
oarduuB 
flagellifer 
glacialis 
t megastoma 
ridleyi .. 

Geoemyda spinosa 
t Gilchristia 
Gilsonia 

Glessula hastula . 3(58, 

Gobius alcocki 
Gongylophis conicus 
Grayella 
Gryllidae 

Gryllodes parviceps 
pipiens 
sigillatus 
t Gryllopsis 

fuscopunctatus 
t fuscus 
hebraeus 


279 

297 

332 

279, 283, 324 
458, 459, 466 
459 

405, 459, 466 
148 
148, 149 
148 
57 
57 


427 
453 
358 
358 
358 
358 
404, 405 
115 

114 

115 

114 

115 

114 

115 
115 
115 
254 
129 
162 

369, 370, 371 
37 
340 
129 
1 

13 
13 
11 
13, 16 
13 

.. 10, 14 
.. 13 


convexiuseulus 

euphraticus 

labiates 


H 


405, 457 
405, 458 
458 


234 


Haem alas tor acutilarsit* 

Haemaphvsalis 223, 226, 227, 231, 237, 238, 

259, 261 

aboremtis 231, 251, 253 

aculeata 230, 231, 239, 241, 260, 261 
birmaniae 226, 230, 231, 239, 242, 251, 

252, 253 

bispinosa 230, 237, 255, 259, 260, 266 
bispinosa intermedia 230, 239, 241, 

251, 258 

bispinosa typica 239, 241, 259 

calcarata . 226 

campanulata 231, 238, 240, 243, 268, 

270 

tchoprai .. 243, 269 

cinnabarina .. 238 

cinnabarina punctata 226, 245 

concinna 238 

cornigera . 270 

comigera anomala .231, 238, 239,243, 

272, 273 

cornigera typica 239, 243, 272, 274 

ouspidata 231, 239, 241 

flava 226, 230, 239, 242, 248, 249, 
fonnosensis 238,240 

howletti 231, 240, 241, 245 

hystricis 230, 239, 241, 253, 

254 

inermis .. 226, 238 

inermis aponomwoides 231, 240 

kinneari 231, 242 

leachi 226, 230, 263, 264, 266 

leachi australis 231 

Jeacbi indica 231, 240, 242, 264, 265 
leachi typica 240, 241, 264, 265, 266 
longipalpi* 231 

montgomeryi 226, 231, 239, 241, 246, 

247, 250, 252 

piu'Vtt 230, 239, 241, 259 

t scwelli 226, 242, 243, 244 

spinigera 226, 230, 239, 241, 262 



Page 

t Haemaphvsalis sunctmi 226, 242. 245, 246 

i J nni Aoo or:n 0^1 


231. 238. 250, 251 
226 

231, 240, 242, 267 
118 
121 
118 
362 
426 
367 

360, 361, 365, 366, 367, 368, 
369, 370, 371 
362 
362 
362 

360, 366, 367, 368, 369, 370, 

371 

tentaculata • • 426 

Hemiphlebia 153, 165, 166, 168, 170, 171, 


turturis 
warburtoni 
wellingtoni 
Halichondria 
panioea 
Haploscleridae 
Helicigona lapicida 
Helix 

aperta 
aspersa .. 

hortensis 
nemoralis 
pisana 
pomatia 


165, 166, 168, 169 
165 

251. 283, 320 
266 
124 
174. 190 
190 
190 
173 
..151 

219, 220, 228, 229, 232, 235, 
297, 300, 301, 313, 314 
aegyptium 230 280, 289, 301, 302, 303, 
304, 306, 308, 309, 311, 312, 316 
aegyptium dromedarii 302, 303, 306 
aegyptium excavata . .. 303 

♦aegyptium ferozedini 302, 310 

aegyptium impress urn 309 

* aegyptium isaaci 303, 307, 308, 310 
affine .. 311 

cornuger 302 

detritum albipictum .. 310 


mirabilis 
Hemipblebiidae 
Hemitragus hylocrius 
Herpestes mungo 
Heteroclathria 
Heteromycteris 
hartzfeldii 
oculus 

Heterosomata 
Homoptera 
Hyalomma 


dromedarii 
excavatum 
hippopotameuse 
hispanicum 
kispanum 
monstrosum 
rbipicepbaloides 
rufipes .. 
syriacum 
truncatum 


306 
302 

301 

302 
. 302 

231, 297, 298, 301 
.. 313 

.. 302 

231, 301, 302, 303, 311, 312 

302 


t Hyalomma (Hyalommina) hussaini 314, 

315, 318, 319, 320 
* hussaini brevipunctata 314, 318 


t kumari 
rhipicephaloides 
Hyalommina 
Hydrachna dilataia 
semiseutata 
sp. 
volzi 

Hydraracbna 
dilatata 
mertoni 
odontognatha 
semiseutata 
sp« • • 
trilobata 


314, 318, 319 
317 

228, 301, 313, 314 
57 
59 
59 
59 
59 
63 

60, 63 
57, 63 
59, 63 

61, 63 
61, 63 


Hydraraohna volzi 
Hydrobiidae 
Hydro biinae 

Hydrobioidee 427, 428, 

f namtua 
nassa 

nassa avarix 
nassa distoma 
nassa rivulicola 
Hvdrocampinae 
■f Hydrovolzia infringata 
placophora 

Hydryphantes silvestrii 
Hygrobatea falcipalpis 
Hygromia fusca 
Hymeraphia vermiculata 


Page 
59, 63 
426 
426, 431 
429, 430, 433, 467 
404, 428, 429, 466 
428, 429, 433 
429 
404, 428 
404, 428 
.. 353 

62, 63, 67, 68, 69 
67, 69 
57 

59, 61, 64 
361, 363 
128 


Idiopoma 

Tndonaia 

bonneaudi 
caerulea 
Indoplanorbis 
exustus 
Indosuooinea 
plicata .. 
semieerica 
ItaropsiB 

Ixodes 220, 223, 

aouininatus 
acutitursus 230, 

aegyptiua 
bengalensis 
birmunensis 
bovia 
brevipes 
brunneus 
consigua 
cornuger 
gigas 
globulus 
gracilentus 
granulatus 
hexagonus 
hispanus 
bolocyclus 
kempi 
laevie 
putus 
ricinus .. 
sanguineus 
testudinis 
varanensis 
vespertdionie 
Txodidae 


Janellidae 
Jerree Potoo 


Kaloula pulehra 


421 
463 
405, 463 
405, 463 
467 

400, 401, 405, 420, 467 
459 
.. 469 

362, 363, 459 
13 

224, 225, 231, 232, 274, 

283, 291, 300, 333 
225 

231, 232, 233, 234, 235, 
236 
311 
230 
230 
284 
.. 229 

225 
225 
302 

231, 234, 235, 236 
230 
.. 303 

230, 231, 233, 236, 237 
.. 225 

. 302 

230, 232, 233 

231, 236, 237 

230, 234 
.. 225 

225, 231, 232, 233 
.. 275 

230, 311 
.. 230 

224, 225 
217 

J. 

362, 364 

178, 183, 186, 192, 200 


143 



Kennedy* 162—166, 160, 

Page 



Page 

162, 163, 166, 

Littorina rudis 


362 


167, 169—171 

scabra 


362 

mirabilia 

163, 168, 169 

Littorinidae . 


362 

Koenikea multiscutata 

59, 61, 65 

t Loxoblemmus cavifrons 


19, 20 



t latifrons 


19 



Lutra macrodus 


340 

L 


Lymnaeidae 


358 

Lamellibranohia 

462 




Lamellidens 

463 




lamellatus 

405, 463 

M 



Laminaria 

362 




t Landreva semialata 

20, 21 

Mabuia sp. 


307 

Laticauda laticaudatus 

328 

Macrochlamys glauca 

367, 

369, 371 

Lebertia 

78 

Macrocyclops distinctus 

388 

lineata 

73 

t Madasumma bimaculata 


32, 34 

oculata 

73 

t darjilingensis 


34 

zschokkei 

78 

t gravelyi 

28, 33, 34 

f Lebertia (l*s.) orientalis 

62, 64, 73, 74 

greeni . 


35 

Lecythoconchu 

421 

t maindroni 


31 

Ucythis 

421 

marginipennis 


34 

lecythis crassior 

422 

Mamersa rouxi 


60, 63 

lecythoides 

424 

Mammalia 


403 

Lepidoptera 

353 

Manis 


329, 330 

Lepismatidae 

151 

pentadactyia 


330 

Lepus simcoxi 

283 

Mansonia unicolor 


58 

sp. 

267, 283 

Maraenobiotus 


384 

Leuciscus barb a tvs 

46 

brucei .. 


385 

Leucophloeus fenestiatus 

127 

* brucei himalayensis 

375, 378, 384, 385 

Liachirus 

188 

insignipcs 


384 

Limnaea 

426, 453 

* insignipcs indicus 

375, 

384, 385 

acuminata 401, 404 

425, 453, 456 

M aryaropus 


283, 284 

acuminata hians 

405, 456 

annulatus australis 


285 

acuminata patula 

405, 456 

annulatm calcaratus 


290 

acuminata rufescens 

405, 456 

lounsburyi 


284 

andersoniana 

404, 453, 454 

wintlienii 


284 

* andersoniana brevios 

404, 454, 467 

Alargarya 


468 

andei'soniana intermedia 

.. 455 

Megalophrys. 

139, 141, 

142, 143 

andersoniana sinmlans 

404, 454, 455, 

aceras 

139 


462 

parva 


139 

auiicularia 404, 453, 466, 467 

Meganeura 


154, 162 

luteola .. 

420, 453 

Meganemella 


162 

luteola siamensis 

405, 456, 467 

Meganeuridae 

155, 

159, 161 

luteolus 

.. 456 

Meganeurina 

162 

rufescens 

456 

Meganeurinae 


162 

yunnanensis 

405, 456, 467 

Meganeurites 


162 

yunnanensis distensa 

456 

Meganeurula 


162 

Limnaea ( Gulnaria ) hians 

456 

t Megapus minutus 

62, 64, 82, 83. 84 

Limnaeidae 

453,^467 

polyporus 


82 

Linmesia 

58, 89 

Megasecoptera 154—158. 160—103, 171 

bakeri .. 

62, 64 

Megatypua 


154, 162 

buruensis 

.. 61, 64 

schucherli 


161 

geniilis .. 

59, 61, 73 

Melania 


442, 448 

geniilis indica 

61 

baccata 


442 

jamurensis 

.. 58, 64 

iravadica 


446 

lembangensis 58,69, 

61, 62, 64, 73 

tuberculata 


448, 467 

lembangensis indica 

61, 64 

variabilis 


447 

volzi 

. 58, 64 

variabilis baccifera .. 


447 

Litarachna denhami 

.. 60, 64 

variabilis pyramidalis 


444 

Lithoglyphina© 

426, 468 

variabilis vittaia 


447 

Lithoplocamia 

.. 124 

Melania (Melanoides) baccata 

444 

Wthotis 

365 

baccata recta 


445 

rupicola.. 

364 

iravadica 


446 

Littorina 

362 

svbasperata sublaevigata 

447 

littorea 

362 

subasperata vittata 


447 

neritoides 

362 

Melaniidae 


.. 442 

obesa 

362 

MelanoideB 

442, 

448, 452 

obtuaata 

.. 362 

anomala 


. 451 



XIV 


Melanoidea can collate 

f feegradei 404. 448, 

montrouzeri 
sea bra .. 
striotioosta 
tuberculata 
tuberoulatus 
Melursus ursinus 
Mesoeyclops 
hyalinus 
leuokarti 
obsoletus 
oithonoides 

f Metioche pallidinervis 
Mierociona .. 

Misgumus lossilis 
f Mnesibulus andrewesi . 

f fuaoipennin 
Mogoplistes 
Mollusca 
Monodiethys 
Muraenidae 
Mycale 

fistulata 

jfistulata macrochela . 
spongiosa 

.NLyrmecophila albiciucta 
* albiciucta concolor 
J Myrmegryllus 
f pilipes 


rage 
.. 451 

449, 450, 451, 452, 
453 
.. 451 

450 
.. 451 

.. 448 

400, 404, 448, 451 
.. 297 

. 397 

387, 397, 398 
387, 397 
.. 397 

397, 398 
28 1 

.. 128 ! 
.. 144 

.. 34, 36 
35 
25 

399, 403 
190 
.. 403 

120, 129 
.. 119 

.. 119 

119, 120 
21 
21 
21 

21 , 22 


Naia bungarus 
tripudians 
Nemobius 

t (?) strigipennis 
Nemorhaedus bubalinus 
Neoechinorhynchidae 
Nerita dissimilis 
Neritidae 
Neritina 

apicata »• 
dubia .. 
perotettiana 
sp» • • 

Neumania ambigua 5 
falcipes .. 
flagellata 
indica .. 
t longipee 
rnegalornmata 
neo-oaledonica 
nodosa .. 

pilosa .. .. 


volzi indica 

Neumania (Lemiemu) falcipes 
multipora 
N eumanniella 
Neuroptera 
Nicoria tricarinata 
t Nilotonia indica .. 62, 63 

loricata 
Nisitra 

Nodularia (Nodularia) bonneaudi 


Nosomma .. Zl 

monstrosum 
Nuria 
alta 

danrica . 42, 

danrica alta 
danrica grahami 
danrica malaharica 
longimana 
malaharica 
thermoicos 
thermophylos 


Page 

220, 228, 232, 297,301 
231, 297, 298, 299 
41 

.42,56 

42, 44, 46, 47, 49, 50, 65 
’ 42 


50 

45, 47, 50 
55 

.. 47, 49 
44 
49 


.. 340 

337. 340 
..5 

tennis .. .. 2, 4 

ubalinus. 253, 282 

shidae .. . 147 

s .. .. 417 

362, 405 
364, 466, 467 
406 
406 

a .. 364 

404, 405, 466 
igua 58, 59, 62, 65, 85, 86 

69 

..62,65 
61, 66, 89, 90, 91 
G2, 65, 89, 90 
ta .. *» 59,86 

lica .. 60, 65 

57, 59, 65 
« 59, 62, 65, 88, 91 
58, 62, 65, 86, 87, 88, 89, 91 


Odonata 

151—171 

Oncomelania 

400 

fonnosana 

434 

hupensis 

452 

Ophiocephalidae 

.. 403 

Opkiodes 

333 

gracilentus 

303 

Opisthodon asiaticus 

230 

canestrinii 

230 

gesiroi 

230 

Opter 

152, 163 

f Ornebiue ceylonicus 

22, 23, 24 

henryi 

22, 24 

iencopygus 

25 

Ovis naliura 

340 

Oxue ceylonicus 

57, 64 

dahli 

.. 58, 64 

orientalis 

60, 62, 64, 76 

pictua .. 

.. 57, 64 

Oxytropoides 

.. 416 


61,89 
59, 65 
58, 65 
333 
152 
330 
71, 72 
71 
29 
463 


Palaeodictyoptera 164, 155, 166, 168, 160 

Paludestnnidae .. 426 

Paludina bengalensis doliaris 416 

dissimilis .. 417 

dissimilis decussatula .. 419 

dissimilis heliciformis .. 419 

dissimilis viridis .. .. 419 

heliciformis .. .. 419 

lecythis .. .. 421 

leoytboidee .. .. 421 

m&lleata .. 421 

naticoides Jasciata .. .. 406 

remossi .. .. .. 417 

Paludomus .. 364, 442, 446, 452, 466 

andersoniana .. .. 462 

andersoniana peguensis .. 462 

regulata 404, 420, 452, 466, 467 

Paracyclops fimbriatus 387, 393, 394, 396 
Parafossarulus .. 427,429 

nana .. .. 430 

*nana elongata .. 404,430 

striatnlus .. .. 429 

Paraloginae .. .. .. i(j 2 

Paralogopsis .. 162 

Paralogua .. 154, 162 

P&r&nemobius pictua *. .. 4 

t vioinus .. .. 2,4 

Paranerita .. ., .. 427 















XV 


Paraplagusia 

Page, 
190, 191 

bilineata 

191, 192 

blochii .. 

191, 192 

dipterygia 

191 

marmorata 

191 

marmoratus 

192 

unicolor. 

192 

Parapyrgula coggini 

434 

Paratimea .. 

129 

t Paratrigonidium unifasciatum .. 27. 28 

Pardachirus .. 

174, 186, 188 

hedleyi 

188 

marmoratus 

186, 187, 188 

pavoninus 

186, 187, 188 

poropterus 

188 

thepassii 

188 

Parendacustes 

25 

Parreyssia 

. 464 

bhamoensis 

405, 464 

dalliana 

464 

Perilampus macronru 

49 

recurvirostris 

49 

thermophilu$ 

49 

Perlaria 

151 

Permagriidae 

167 

Permagrion 153, 154, 156, 

160, 166, 169, 

falklandicum 

170, 171 
167, 168, 169 

Petromica massalis 

110 

Petrosia 

116, 117, 128 

Phakellia 

127, 128. 129 

t cactoides 

127 

fusca 

127 

Pkauloixodes 

274 

Phloeodiotyon putridosa 

118 

Pila 

364. 419, 424 

eonica 

404, 424, 425 

conica compacta 

404, 425, 467 

theobaldi 

404, 425, 467 

Piona belaniensis 

68, 65 

bipunctata 

58, 60, 66 

coccinea imminuta .. 

65 

conglobata 

57, 65 

diversa .. 

60, 65 

horvathi 

.. 57, 66 

longicomis imminuta 

60 

multipora 

.. 58, 65 

pachyderm a 

.. 59, 66 

piersigi . - 

.. 68, 65 

pseudouncata 

58, 62, 65, 92 

Pisidium 

. 464 

clarckeanum 

405, 465 

clarkeanum 

465 

Plagusia bengalensis 

.. 208 

bilineata 

191, 192 

blochii . 

.. 192 

brachyrhynchos 

.. 205 

dipterygia 

191 

javamca 

205 

lida 

210 

lingua .. 

200, 201 

macrolepidota 

202 

marmorata 

191 

marmorata africana 

191 

mdanopterus 

.. 204 

monopus 

204 

obscura .. 

19 9 , 193 

oligolep*'- 

202 


Page 

Plagusia potous 200 

puncliceps 205 

quadrilineata 198 

sumatrana 209 

Plakidium aeutum 114 

Planorbidae . 457, 467 

Planorbis saigonensis . 457 

Planorbis (Gyraulus) saigonensis 457 

Platurus .. 328 

Pleotoptera 151, 166 

Pleuroceridae 434 

Pleuronecte Commersonien 178 

Pleuronectes arel . 201 

bilineatus 191, 192 

canus .. 181 

commersonii .. 178 

maculatus 186 

orienialis 179 

pan 181 

potoxis 200 

Plocamia 124, 129 

Plocamiopsis 124 

Piocamixeae 124 

Polyzoa 403 

Pom atiopsin a e 468 

Pontarachna denhami 60 

formosae 60, 64 

Potamochoerus larvatus 296 


Potamogeton 
Procampylopteia 
Prososthenia 
Prostylyssa 
Protagriidae 
Protagriinae 
Protagrion 
audouini 
Protoblattoidea 
Protodonata 
Protokennedya 
Protoschmidtia 
f cerebrum 
dura 
expansa. 

Protozygoptera 152, 166, 

Pseudamnicola 
| Pseudendacustes 
f gravelyi 
Pseudixodes .. 
PBeudorhombus arsius 
elevatua 
triocellatus 
Pseudosuberites cava 
Pseudosuccinea 
Pterygodes 
Pterygota 
Puntius binotalus 
Pupiaoma evezardi 
Python molurua 
reticulatus 
ap. 


437, 456 
161 
.. 434 

118 

165, 159, 161 
161 

154, 159, 160, 161 
159, 160 
.. 161 
153—162, 171 
156, 162, 163, 171 
117 
116, 125 
117 
116, 117 
162, 163, 166, 168, 
171 
427 
25 

26, 26, 27 
291 
215 

215 

216 
133 
453 
274 
151 

37 
361 
340 
340 
229, 340 


R 


Radix . 453 

Rasborinne .. 41 



Reniera grossa 
palmata 
Renierinae 
Reptilia 
Rhabdosa 
Rhipicephalus 


227, 232, 236, 


annula'iM 

australis 

bliamensia 

breviceps 

bursa 

flavus .. 

haemaphysaloides 


230, 


haemaphysaloides niyer 
haemaphysaloides ruber 
javanensis 
paulopunctatvs 
ruber 

sanguineus 230, 231, 274, 


sun us 
texanus 

Bhizochalina putridosa 
Rissoidae 


420, 


Page 

117 

117 

117 
403 

. 112 
274, 283, 284, 
297, 313 
230, 284 
284 
.. 230 

231, 276, 279 
230 
. 230 

274, 276, 280 
281, 302 
230, 280 
230, 280 
230 
280 
280 

276, 276, 278, 
279, 281, 282 
230 
276 

118 

438, 467, 468 


S 


t Scapsipedus cey Ionic us 
f latithorax 
mandibularis 
t parvus 

Soapteriscus borellii 
t leptodactylus 
mexicanus 
oxydactylus 
Scatophagus argus 
Sceptrospongia coronata 
Schistosoma 
japonicum 

Schizothorax zarudnyi .. 
Sciurus erythiaeus intermedius 
t Scottia minima 
salticiformis 
Segmentina 
caenosus 
calatha 


18 
17, 19 
17, 18 
18 
1 

1 , 2 
1 
1 

149 

121, 122, 123 
400 
400, 401 
148 
237 
2 , 5 
G 

457, 458 
458 
458 


calathus 
Semisulcospira 
igmaxynissa iibulata 
Sigthoria minima 
Simulium 
Sindicae 
t Siphonidiella 
t dendyi 
Sipbonidium. 

capitatum 

Solaeiformes 

Solea 

cornuta 

cyanea 

elongata 

foliacea 

heinii 

heterorhina 

helerorhinoa 


405, 458 
468 
115 
58, 63 
141 
416 
112 
112, 113 
112 
113 
173 
173, 174 
186 

174, 175, 176 
179 

174, 175, 176 
.. 182 
.. 182 


I Solea humilis 
' indica 
jerreus 
lineata 
maculatu 
nigrostriolata 
oculus 
ovata 
pan 

persimilis 

russellii 

sindensis 

tr ichodactyl as 

wmbmlitis 

umbratilis 

Solea (Achirus) cyanea 
oculus . 
umbratilis 
Soleichthys . 
heterorhinos 
microcephaluK 
tubifera 
Soleidae 
Speluncacris 

f (?) annandalei 
Sphaerium 

inontanuni 
Spongiidae 
Spongosorites 
( Stenospongiu 
f aJigera 
Stenothyrinae 
Stratiomys .. 
Suberites perfectus 
Suberitidae 


Page 
176, 177 
174 
183 

.. 182 
176 
182 
.. 190 

174, 176, 177 
.. 179 

187, 188 

178 
176 

179 
188 
188 
188 
190 
188 

174, 182 
182 
182 
182 
173 
27 
26, 27 
464 
405, 465 
134 
118 
134 
134, 136 
426, 466 
141, 142 
132 
129 


Succinea . .. 426, 459 

arboricola 361, 362, 363, 369 

daucina 461, 462, 467 

* daucina bimnanica 405, 461, 462 

daucina hraswasikhara 461 


elegantior 
godivariana 
gravelyi. 
indica . 
limnaeiformis 


405, 460, 467 
469 
462 
459 
. 459 


rutilans 
Succineidae 
Sus oristatns 
vittatus 
Symplinrus 
gilesii 

septemstriatus 
trifasoiatue 
wood-masoni 
Synaptura .. 
albomaculatu 
altipinnis 
cinerascens 
commersoni 
commersoniana 
cornuta 
foliacea .. 
macrolepis 
multifasciata 
nigra 
orientalis 
pan 
potoo 


105, 460, 461, 462, 467 
469 

283, 296, 300 
. 296 

190, 213 
213, 214 
213, 215 
213, 214 
213, 214 
173, 177 
.. 179 

. 184 

.. 179 

178 
.. 178 

186 

179 
181 

.. 162 
179 
.. 179 

179, 181 
M 185 



XVII 


Synaptura quagga 
russellii 
synapiuroides 
zebra 


Page 
183, 184 
178 

183 

184 


Taia 406, 408, 409, 418, 419, 422, 466, 467 
t asperoallosa 404, 406, 412, 413, 414, 

416, 467 

* aspercallosa brookesi 404, 406, 415, 

466 

naticoides .. 406, 407, 409 

naticoides carinata 407 

naticoides fasciata .. 406 

naticoides intermedia .. 407 

naticoides noetlingi .. 407 

theobaldi 404, 406, 407, 408, 409, 410, 
411, 412, 413, 414, 417, 419, 467 

* theobaldi globosa 404, 409, 467 

* theobaldi hsenwia 404, 411, 415 


* theobaldi leonardi 

* theobaldi niger 

■ Taia (Crassitaia) infraerassata 
Taprobane herdmani 
Testacella soutulum 
X Testudacams 
t tripeltatas 
Testudo elegans 
elongata 
horsfieldii 
ibera 

Tetraxonida 

Thaumastus bitaeniatus.. 

sangoae 
Theonella 
f cupola 
lacerata 
Thermocyclops 
Thysanura 
Tiara 

Tiara ( Melanoides) baccata 
baccata iravadica 
baccifera sublaevigata 
bacctfera vittata 
Tiaridae 
Trachya 

Trachyopsis halichondrioides 
Tragosia 

Tragulus meminna 
Trapezoideus 


404, 410 
404, 410 
406 
110 
358 
75 

62, 64, 75, 76, 77 
231, 322 


dallianus 
foliaceus 
Triaasagrion 
Triassolestes 
Tricula 

gravelyi.. 
gregoriana 


325 
313 
313 

109 
368 
368 

110 

110 , 111 
111 
397 

151 
448 
442 

446 

447 
447 

442, 467, 468 
llti 
118 
129 
261 
463 

405, 464, 466, 467 
405, 464 

152 

. ... 152 

431, 432, 433, 434, 438 
.431 
431, 436, 437, 467 


gregoirana expansa 


horae 

* horae major 
humida 
j* martini 
montana 
f taylori 
Trioulinae .. 


404, 436, 437, 
442 
431, 437, 438 
404, 437, 466, 467 
436 

404, 431, 434, 435, 436 
431 

404, 431, 432, 434 
426, 430, 431, 433, 466 | 


f TridactyJus apicicornia 

Page 

2 

f marmoratus 

2 

nigroaeneus 

2 

variegatus 

3 

Trigonidium 

5 

Tropocyclopa 

392, 393' 

Tubifex 

.. 352 

rivulorum 

.. 349 

Turbinicola saxea 

.. 364 

Turtur suratensis 

251 

Typinae 

.. 162 

Typus 

154, 162 

u 

Unio bhamoensis 

464 

bonneaudi 

.. 463 

caeruleus 

.. 463 

foliacea 

.. 464 

lamellatus 

.. 463 

napeanensis 

60 

Unionicola affinis 

58, 69, 64 

cirrosa .. 

.. 60, 64 

crassipalpis 

.. 60, 64 

crassipes 

62, 64, 84 

cumberlandensis 

.. 69, 65 

diversipes 

.. 61, 65 

longiseta 

.. 60, 64 

necessaria 

.. 69, 64 

pudenda 

.. 69, 64 

scutigera 

61, 65 

singalensis 

.. 67, 64 

Unionidae 

462, 463 

Ursus torquatus 

296 


V 



ValJisneria 


456' 

Varanus bengalensis 


337, 340 

nebulosus 

326 

, 337, 340 

salvator. 


.. 340 

sp. 


337, 340 

Vesperugo abramus 


330 

Vipera russellii 


.. 340 

Viverrioula malaccensis .. 


260, 324 

Vivipara 


416, 421 

bengalensis 


467 

bengalensis balteata 


416, 467 

bengalensis doliaris 


L 416, 467 

dissimilis 


417, 467 

dissimilis decussatula 


.. 419 

henzadensis 


421 

remossi 


417 

variata peguensis 


.. 420 

Vivipara ( Idiopoma) heliciformis 


viridis 


. • 419 

Viviparae Augulaxes 


468 

Viviparae Bengalenses .. 


... 416- 

Viviparae Dissimiles 


.. 416 

Viviparae Oxytropoides 


416 

Viviparae Sindioae 


.. 416 


Viviparidae .. 406, 418, 424, 433, 468 

Viviparus .. 406, 416, 417, 422 

bengalensis ... 416, 417,418 

bengalensis balteata 404, 416 
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Page 

ViviparuB bengalenaie doligris 404, 416 

crapsa .. .. .. 417 

crassispiralis * * .. .. 45J4 

dissimilig 404, 416, 417, 418, 419, 420, 

421 

diBsimilis decussatula 404, 419 

dissimilis pegnengis 404, 420, 421 

grossicoata .. .. 415 

miorochaetophora .. .. 416 

quadratus .. .. 417 

variata .. * .. .. 421 


1 z 

Page 

Zamenis mucosus 

337, 340 

Zebrias 

174, 182 

^ltipinnis 

183, 184 

quagga .. 

183, 184 

synapturoides 

.. 183 

zebra 

186 

Zaaobiella subrufesceng .. 

361 

Zootecus insu laris 

.. 368 

[ Zygoptera 152,163, 166, 166- 

-168. 170, 171 
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REVISION OF THE INDIAN GRYlUDAE 

By LucIEN CHbPABD. 

The late Dr. Annandale, whose loss is a source of great grief to every¬ 
one who knew him, sent me a few years ago the whole of the Gryllid 
material of the Indian Museum; This was such an important collection 
that its study induced me to undertake the publication of a complete 
revision of the Gryllidae of India. 

I have been obliged to defer this publication, as numerous other 
collections from different museums in Europe and in India, which have 
been sent to me since then, have brought such abundant material that 
it has been impossible for me up till now to complete the work for such 
a faunistic study as I proposed to carry out. The work of exact deter¬ 
mination of the species previously known and the descriptions of those 
which are new to science has proved a very big task. The new species 
have proved to be more numerous than was expected and there is no 
doubt that a certain number still await discovery in the material which 
remains to be worked out. I have, therefore, decided to publish the 
descriptions of the new species as the first part of my Memoir on the 
Gryllidae of British India. 


Scapteriscus leptodactylus, sp. nov. 

Type : 1 <j>, Damukdia, E. Bengal, 7-vi-08. 1 

Size medium, rather slender. Head very narrow; ocelli large, 
separated in front by a space scarcely equal to their own length. 
Pronotum strongly narrowing anteriorly, regularly ovoidal posteriorly; 
anterior margin markedly concave; disk yellowish, with a big brown 
spot occupying the whole of the median part. 

Process of the anterior trochanter very long, narrow, wi h parallel 
margins; the inferior one provided with spinufiform bristles all along 
its length. Anterior tibiae presenting an oval, completely uncovered 
drum; claws long and -widely apart; claws of the tarsi also very long 
and narrow (fig. 1). Posterior tarsi with the 3rd joint very strongly 
enlarged, compressed, with subequal claws (fig. 2). 

Elytra too badly damaged to show venation properly. Wings long. 

Length of body 27 mm.; pronotum 8 mm. 

This is the first species of the genus found in the Old World. It is 
rather close to S. oxydactylus Perty, in having very long and distant 
claws; it also has some affinity with S. borellii Giglio-Tos and 
S. mexicanus Sauss. in the shape of the process of the trochanter, in 
having the tibial drum uncovered and the 3rd joint of the posterior 
tarsi enlarged, but the trochanter process being spinulose along the 
whole length of its inferior margin differentiates it horn these two species. 


1 Except) where otherwise stated the types are in the Indian Museum. 

li 
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Tridactylus apicicornis, sp. nov. 

Type: 1 $, Medha, alt. 2,200 ft., Yenna Valley, Satara Dist., 
17-23-iv-12 (F. H. Gravely). 

Bronze-black, shining. Head bronzed, finely alutaceous; forehead 
wide, eyes wide apart, their internal margins parallel. Palpi brown. 
Antennae rather slender, black, with the last joint yellow. 

Pronotum wide, bronzed, alutaceous, with scattered small depres¬ 
sions, anterior margin straight, posterior regularly rounded ; lateral 
lobes spotted with yellow. Abdomen with the tergites black, lined 
posteriorly with yellow; inferior face yellowish brown, subgenital plate 
similar to the preceding sternite. Cerci and anal appendages blackish. 



Pig. 1. —Scapteriscus leptodadylus, sp. nov., anterior tibia and tarsus; fig. 2. id., 
posterior tarsus; fig. 3. Tridactylus marmoratus, sp. nov., lateral view; fig. 4. Para- 
nemobius vicinus, sp. nov., head, pronotum and elytra of $; fig. 5. Nemobius (?) strigt- 
pennis, sp. nov., $; fig. 6. Scottia minima, sp. nov., apex of ovipositor. 

Legs brown, adorned with yellow spots; intermediate tibiae as in 
T. nigroaeneus. Posterior femora with two yellow bands; tibiae with 
3 internal and 4 external lamellae, inferior spurs very long; metatarsi 
very short, tuberculiform. 

Length of body 5 mm. 

This small species resembles T nigroaeneus very much but differs 
from it in having a wider pronotum and the apex of the antennae 
yellow. 

Tridactylus marmoratus, sp. nov. 

Types: 1^1$, Yulaban, Naim Tal Hist., base of W. Himalayas, 
22-iii-10. 

Deep brown, adorned with yellowish stripes and markings (fig. 3). 
Head with rather narrow forehead, the ground colour yellowish with 
brown markings, forming on the ociput 2 spots and 2 longitudinal and 


L. Chopard : Indian Gryllidae. 


1 & 28 .] 


3 


irregular bands extending up to the forehead ; facial shield with trans¬ 
verse brown markings; clypeus with a brown transverse irregular 
stripe ; labrum brown. Maxillary palpi short, brown with yellow spots ; 
labial palpi yellowish. Antennae brown, rather short. Eyes with 
internal margin converging upwards, ocelli small, round. 

Pronotum wide, marbled with brown and yellowish, anterior margin 
straight, posterior strongly and regularly rounded, disk feebly convex; 
lateral lobes with inferior margin scarcely concave. 

Abdomen brown above; sternites in the male brown with posterior 
margin yellow, the last one rather widely rounded with wider yellow 
margin; in the female abdomen yellow beneath with transverse brown 
band on the 7th and 8th sternites, 9th sternite conical. Cerci brown, 
with 2nd joint much shorter than 1st; anal appendages as long as the 
cerci, yellowish above, brown beneath, slightly compressed. 

Anterior legs, as in the genus, very short; femora brown with a 
yellow stripe on the superior margin and a spot at apex of internal face. 
Intermediate femora lined with yellow above and beneath and spotted on 
the external face ; tibiae wide, as in T variegatus, spotted with yellow. 
Posterior femora brown adorned with 4 fine longitudinal, yellow stripes, 
the middle one being furcate ; tibiae brownish with 3 internal and 4 
external lamellae ; inferior spurs very long ; metatarsi tuberculiform* 

Elytra short, adorned with yellow longitudinal spots. Wings variable 
in length. 

Length of body 4 mm., $ 5 mm. 

The general colouration is rather variable, some individuals presentmg 
a much more abundant yellow colour, but the pattern is always the 
same. 


Ellipes indicus, sp. nov. 

Type : 1 <$, Kalimpong, Darjeeling Dist., alt. 600-4,500 ft., 24-iv— 
lO-v-15 (F H. Gravely). 

General appearance as of a small Tridactylus variegatus. Black, 
shining, somewhat bronzed. Head wholly black, forehead wide, eyes 
wide apart. Antennae rather slender, a little rufous. Pronotum entirely 
black, finely alutaceous, sparsely punctate. Elytra black ; wings smoky 
with a white band along the superior margin of the folded part when 
at rest. Abdomen brownish, 9th sternite wide, subtruncate at apex. 
Cerci blackish ; anal appendages brownish. 

Anterior legs yellowish rufous. Intermediate legs black, spotted 
with yellow; tibiae fusiform. Posterior femora blackish, tibiae rufous 
yellow with a light ring near the base, their superior margins rather 
strongly denticulate, without laminae; superior spurs short, inferior 
ones long, rufous ; metatarsi very small, tuberculiform. 

Length of body 5 mm. 

1 <j>, Gangtok, alt. 7,000 ft., Sikkim; 27-vii-24, Major R. W. G. 
Hingston (Everest Exp.); British Museum. 

$. Entirely similar to the male, but larger. Subgenital plate Inoger 
than broad with posterior margin widely rounded ; 8th sternite com¬ 
pletely hidden, deeply bilobed; 9th sternite a little carinate with pos¬ 
terior margin subangular. 


2a 
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Length of body 6 5 mm. 

This is an interesting small species belonging to a genus till now 
known exclusively from America. 


Paranemobius vicinus, sp. nov. 

Types: 1 Parambikulam, Cochin State (Coll. Chopard); 1 9 * 
Cochin State (all along the tramway, Western Ghats, October, 
1914 (F. H. Gravely) ; Indian Museum. 

Very close to P. pictus Sauss. ; variegated with fine testaceous and 
black lines and spots as in that species ; frontal rostrum narrower. 
Pronotum with posterior margin slightly angulate ; lateral lobes ascend* 
ing very little backwards, but weakly folded inwards, forming a small 
oblique keel running from the posterior margin to anterior angle. Legs 
shorter than in P. pictus, the posterior femora marked with rather wide 
blackish stripes which are transverse and not longitudinal as in P. pictus ; 
posterior tibiae with rather shorter spines, the supero-internal apical 
spur not reaching the apex of metatarsus. 

<5. Elytra extending to the posterior margin of 2nd abdominal tergite, 
without any speculum; the left elytron presenting 2 veins, the right 
one 3; both the longitudinal veins and transverse veinlets very much 
elevated ; the areolae consequently resembling small cups. Subgenital 
plate rather long, slightly notched at apex, leaving space for a long pro¬ 
cess of the superior anal valve. 

9 - Elytra as long as in male, overlapping in the median line ; the 
internal margin of left elytron transparent, its apical margin a little 
truncate; dorsal field with veins standing out light against the dark 
background, 5 in number, a little oblique, discoidal vein furcate at apex 
(fig. 4), lateral field with 4 equidistant veins. Ovipositor very long 
as in P. pictus. 

Length of body 10 mm . ; post. fern. 8 mm.; elytra 4 mm., ovipositor 
9 5 mm. 

Although resembling P. pictus very much in general appearance, this 
species differs from it in certain important features, such as the disposi¬ 
tion of the veins in the male elytra and the length of the elytra in the 
female. 


Kemobius (?) strigipennis, sp. nov. 

Type: 1 9, Soom, alt. 4,000-5,000 ft., Darjeeling Dist., 14-vi-14 
(F. U. Gravely). 

9 (fig. 5). Size small. Head brown, with forehead somewhat 
flattened, adorned with seven yellow stripes, extending on occiput and 
forehead, 2 behind each eye, 1 behind the antennal socket, 1 in the middle ; 
face rufous. Maxillary palpi with first 3 joints brown, 4th nearly white, 
short, 5th long, triangular, whitish in its basal half, apex brownish. 

Pronotum blackish brown, shining, adorned with small yellow stripes 
and spots ; lateral lobes brown. Abdomen brown. Cerci stout, brownish. 
Ovipositor short, straight, with apical valves long, acute and very feebly 
denticulate. 
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Anterior and intermediate legs rather short; femora brownish with 
a few light spots, bearing long bristles ; tibiae and tarsi testaceous ; 
anterior tibiae perforated at their outer side. Posterior legs wanting. 

Elytra extending almost to the posterior extremity of abdomen, 
dark brown ; dorsal field presenting four longitudinal veins, separated 
by false veins as in certain Trigonidiinae, lateral field dark with four 
parallel veins. 

Length of body 5 5 mm. ; ovipositor 3 mm. 

This is a small species remarkable for the elytral venation which 
much resembles that of a Trigonidium , but I have for other reasons 
included it in the genus Nemobius. 


Scottia minima, sp. nov. 

Type : 1 $, Mangaldai district, Assam-Bhutan Frontier, 25-xii-10 (S. 

W Kemp). 

$ (fig. 7). Apterous, small, rufous brown, with a silvery pubescence 
and very long black bristles. Head large, rounded, yellowish brown, 
with brown bands on the occiput; frontal rostrum wide, presenting 
four rows of bristles. Palpi concolorous with 4th joint shorter than 
3rd, 5th rather long, a little enlarged and darkened at apex. Antennae 
yellowish, indistinctly ringed with brown. Eyes large, hardly projecting ; 
ocelli arranged in a triangle. 



Fig. 7 .—Scottia minima , Bp. nov., $. 


Pronotum transverse, with anterior and posterior margins straight; 
disk convex, rufous, bearing numerous black bristles along the anterior 
and 2 rows along the posterior margin ; some others scattered chiefly 
in the anterior part; lateral lobes rather high, mottled with brown, 
their inferior margin slightlv ascending forwards, posterior angle almost 
a right-angle but rounded. 
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Abdomen with parallel margins, rufons, with sides black; surface 
very pubescent near the apex with a row of bristles along the posterior 
margin of each tergite. Cerci long- Ovipositor short, straight, with 
apical valves rather large, almost wholly smooth, the superior margin 
of the superior ones scarcely denticulated (fig. 6). 

Legs a little lighter than the body, very indistinctly ringed with 
brown. Anterior and intermediate femora compressed, rather thick ; 
tibiae shorter than the femora, presenting 3 rather obvious brown rings ; 
tarsi long, metatarsus a little longer than the other two joints together, 
base, apex and the 3rd joint brown. Anterior tibiae with a small oval 
drum at its external face. Posterior femora very much swollen, external 
face obliquely striated ; tibiae presenting 3 wide brown rings and bearing 
on each side 3 very long spines which are brown in the middle ; internal 
spurs very long, the inferior one about two-thirds of the superior which 
is as long as the metatarsus; inferior and superior external spurs 
of the same length, rather short, the middle one twice as long, 
equalling scarcely half the length of the metatarsus. Metatarsus 
rather long, brown in middle, with long spurs, especially the internal 
one; 3rd joint very long, brown at apex, 

Length of body 4*5 mm. ; post. fern. 3’8 mm. ; ovipositor 25 mm. 

This small species comes very close to S. salticiformis Bol. but has 
distinctly perforated anterior tibiae. 

Brachytrypes birmanus, sp. nov. 

Type: 1 $, Kangoon, Burma, (J. Claine , 1902); Museum de Paris. 

In size equal to B. orientalis Burm., brown, very shining. Head 
as wide as pronotum, forehead with a rather strong, scarce, punctation. 

Pronotum with anterior margin a little concave, posterior margin 
sinuate, sides straight, disk brown with two reddish brown impressed 
areas, lateral lobes almost entirely yellowish. 

8 9 10 

Uy 

I 

Fig. 8.—Ovipositor of Brachytrypes birmanus, sp. nov.; fig. 9. id., B. orientalis Burm. ; 
v fig. 10. id., B. portentosv^ Licht. 

Legs slightly pubescent, posterior tibiae with five moderately strong 

spines on each margin. . 

Ovipositor very short, straight; superior valves enlarged at apex 

and ending in a point, inferior ones deeply notched (fig. §), 
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Elytra brown, shining, with very regular veins (3 free veins and 9 
branches from the discoidal); transverse veinlets numerous, forming 
nearly square areolae. Wings caudate. 

Length of body 25 mm.; post. fern. 15 mm.; elytra 19 mm.; ovi¬ 
positor 3 mm. 

In general appearance, the shape of the pronotum, which is not at 
all enlarged anteriorly, and the character of the posterior femora, which 
are slightly pubescent, this species is somewhat similar to Gymnogryllus 
pulvillatus Sauss., but the shape of its ovipositor shows it to be a true 
Br achy trypes. It is the same size as B. orientalis but differs from this 
species in its pronotum being narrower in front, in the head being 
smaller, and the ovipositor shorter and with different apical valves 
(figs. 8, 9). 


Gymnogryllus ruficeps, sp. nov. 

Type : 1 $, Coromandel, alt. ca. 2,500 ft., 23-x-lO. 

Rather large, blackish brown with reddish head. Head globular, 
shining; forehead a little sloping; face reddish; the facial shield 
presenting a deep transverse furrow above the clypeus. Palpi and 
antennae brownish. Eyes rounded, only slightly projecting; ocelli 
in a straight line. 

Pronotum brown, a little reddish in certain parts, shining, slightly 
enlarged in front; anterior margin concave, posterior margin sinuate ; 
surface finely shagreened; lateral lobes brown. Abdomen blackish. 
Cerci brown. Ovipositor missing. 

Legs light rufous, rather large. Posterior tibiae armed with five 
rather strong spines on each side, the two large internal spurs being 
equal in length. 

Elytra brown, shining, dorsal field presenting 9 veins rather close 
and almost longitudinal, 3 free and ending on the internal margin, the 
1st curved over the 2nd, the 4th from the humeral angle giving rise to 
the 5th, the others arising from the discoidal; veinlets rather numerous, 
forming a somewhat irregular reticulation especially near the discoidal 
vein. Wings short. 

Length of body 18 mm. 

This species resembles G. erythrocephalus very much, but is larger, 
with the posterior femora wholly rufous, the cerci brown at base and 
the elytral venation somewhat more irregular. 

Gryllus carmichaeli, sp. nov. 

Types : 1 rf, 1 $, Sukna, alt. ca. 1,000 ft., Darjeeling Dist.; Carmi¬ 
chael coll., May 1913. 

Size medium. Head and pronotum blackish, contrasting with 
the testaceous elytra. Head round, almost black, having only a narrow 
yellow stripe along the eyes. Pronotum transverse, widening very 
slightly in its anterior third; anterior and posterior margins almost 
straight; disk weakly convex, a little pubescent, blackish; lateral 
lobes slightly ascending backwards, spotted with yellow near the anterior 
jingle. Abdomen blackish, pubescent. Legs rufous brown; anterior 
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tibiae perforated with a large external tympanum and a very small 
internal one ; posterior tibiae armed with six spines on each side. 

^ (fig. 11). Elytra extending to the posterior extremity of abdomen, 
with a rather small, obliquely transverse, undivided speculum ; chords 
much curved, the 1st united to the speculum by 3 small veins, and to 
the diagonal by one vein a little beneath the middle ; 4 oblique veins, 
somewhat thickened at base, 1st broken, others only sinuate , apical 
field short, with large areas ; lateral field blackish with 6 parallel veins, 
the mediastinal bearing two stems. Wings abortive. 


II 12 M 13 



w 

Fig. 11 .—OruUus carmichadi, sp. nov., anterior part of body of ; fig. 12. id., $; fig. 

13. Gryllus himalayarms, 8p. nov., anterior part of body of <J ; fig. 14. id., $. 

$ (fig. 12). Elytra extending only to the posterior margin of 3rd 
abdominal tergite, widely rounded at apex, overlapping on the median 
line ; dorsal field with rather thick veins, forming two groups, one com¬ 
posed of the two discoidal veins, and the other of three parallel, slightly 
curved veins ; between these groups is an incomplete less visible vein ; 
reticulation rather wide and irregular ; lateral field black, with 6 veins, 
the mediastinal being furcate. Ovipositor long, with small, lanceolate 
apical valves. 

Length of bo'dy $ 19 mm., $ 18 mm.; pronot. 5 mm.; post. fern. 
14 5 mm.; elytra $ 12 mm., 9 5*5 mm.; ovipositor 15 mm. 

This species seems to come near G. quadrimaculatus Sauss., but it 
is smaller with a quite different colouration ; the elytra of the male are 
also longer. 

Gryllus himalayanus, sp. nov. 

Types: 1 Kurseong, alt. 5,000 ft., E. Himalayas, 9-vii-08 ; 1 $ 
Ghumti, alt. 1,000-3,500 ft., Darjeeling District, E. Himalayas 
July, 1911 (F H. Gravely). 

Rather large, black. Head black, shining, with a yellow spot around 
the ocelli, the lateral extending up to the eye. Pronotum slightly 
widening in front, black, with a golden rufous, silky pubescence ; lateral 
lobes dark brown with inferior margin slightly ascending backwards. 
Abdomen covered with a silky pubescence. Cerci long, rufous. 

Legs rufous, hairy. Anterior tibiae presenting a large, oval, external 
tympanum and a very small internal one. Posterior femora rather 
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long ; tibiae bearing 6 spines on each margin ; inferior spurs of the same 
length ; the two big internal spurs long, especially the middle one, 
pubescent; the middle external spur twice as long as the inferior one, 
superior one slender, like the last spine but a little longer ; metatarsi 
long, a little compressed, armed with 5-6 denticles above. 

d (fig. 13). Elytra brown, extending a little beyond the middle 
of the abdomen, rounded at apex ; speculum small, nearly apical, some¬ 
what oblique, divided in the middle ; apical field reduced to a few cells ; 
diagonal vein long, straight; chords parallel, feebly curved ; five oblique 
veins, the first two of which are strongly sinuate, the others straight, 
somewhat confused ; anal vein slightly oblique, anal field short, reti¬ 
culated ; lateral field presenting seven parallel, feebly curved veins and 
the furcate mediastinal vein. 

$ (fig. 14). Elytra a little shorter than in with parallel margins 
and truncated apex ; dorsal field presenting 3 almost straight veins and 
3 branches of the discoidal; reticulation close and rather irregular; 
lateral field as in d- Ovipositor rather long, straight, with apical valves 
small and acute. 

Length of body 18 mm. ; pronot. 5 mm. ; post. fern. 13*5 mm.; 
post, tibiae 11 mm. ; post, tarsi 6*5 mm.; elytra d 7 mm., 9 5 5 mm.; 
ovipositor 14 mm. 


Gryllus gravelyi, sp. nov. 

Types: 1 d> 1 9> Forest Tramway, mile 10 to 14, Cochin State 
28- x-14 (F H. Gravely). 

d (fig. 15). Rather large, dark brown, body and legs very pubescent. 
Head chocolate-brown, with a yellow spot between the lateral ocelli 
and the eyes ; face brown. 

Pronotum nearly squarish, with almost parallel margins; disk 
slightly convex, uniformly brown, with a silky pubescence; lateral 
lobes with inferior margin slightly ascending backwards, their inferior 
part a little lighter. Abdomen brown, with a fine silky pubescence. 

Legs brown, the posterior ones long. Posterior femora a little reddish 
at base ; tibiae armed with 7 external and 6 internal spines ; metatarsi 
long, serrate on both superior margins. 

Elytra extending only to the middle of abdomen, brown and shining ; 
speculum very much reduced, almost lost among the apical reticulation ; 
diagonal vein and chords almost straight, close to one another ; 2 oblique 
veins; lateral field black, with seven regularly curved veins close 
together and the mediastinal vein bearing 2 stems. 

9 (fig. 16). Similar to the q, but lighter; occiput showing traces 
of light bands. Elytra nearly as long as in d ; dorsal field with very 
intricate venation; veins, except those of.the humeral margin, being 
lost amongst an abundant reticulation ; lateral field as in d> the medias¬ 
tinal vein having a single branch only. Ovipositor straight, rather 
long and slender, with apical valves small, lanceolate. 

Length of body 17 mm. ; pronot. 4 5 mm. ; post. fern. d 14 5 mm., 
$ 155 mm. ; elytra d 6 mm., 9 4*5 mm. ; ovipositor 16*5 mm. 

G. gravelyi is allied to G. himalayanus Chop., but the d has a different 
speculum and the 9 has a much more confused venation of the elytra, 
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Gryllus flavovittatus, sp. nov. 

Type : 1 ?, Nilgiri Hills, alt. 3,500 ft., April, 1910 {H. L. Andrewes). 

$ (fig. 17). Bather large, brown, pubescent. Head rounded, shining, 
but finely pubescent; occiput and forehead dark brown, with a narrow 
yellow band along the internal margin of the eyes, extending to the lateral 
ocellus; a very narrow, scarcely visible, yellow line between the ocelli; 
face brown, shining ; antennae and palpi brown. 

Pronotum very slightly enlarged in front, with anterior and posterior 
margins nearly straight; disk pubescent, rufous brown, with a large, 
irregular, dark spot in middle; lateral lobes concolorous, with inferior 
margin slightly ascending backwards. Abdomen brown, very pubescent. 
Ovipositor rather long, straight, with apical valves small, acute. 


16 17 



Fig. 16 .—Gryllus gravelyi, sp. nov., anterior part of body of ; fig. 16. id., $; fig. 
17. Gryllus flavovittatus, sp. nov., anterior part of body of $; fig. 18. Gryllopsis fuscus, 
sp. nov., <J. 

Legs dark brown. Anterior tibiae bearing a large external tympanum 
and a small round internal one. Posterior femora rather short and thick, 
striated with brown at their external face ; tibiae armed with 6 rather 
strong spines on each margin; spurs rather strong, pubescent, the superior 
internal one shorter than the middle one ; matatarsi a little compressed, 
armed with 6 denticles on each side. 

Elytra extending to the posterior margin of second abdominal tergite 
only, contiguous along the median line, with internal margin strongly 
oblique, almost black, with a very conspicuous yellow humeral band; 
dorsal field with four somewhat irregular, sinuate veins; transverse 
veinlets few and irregular', lateral field high, black, with 6 equi¬ 
distant veins, mediastinal vein plain. 

Length of body 18 5 mm. ; pronot. 4 mm. ; post. fern. 11 mm.; 
elytra 4'5 mm. 

This species closely resemb es G. carmichaeli, but it is more slender, 
elytra more obliquely truncated at their internal margin, with a yellow 
band, and the ovipositor is shorter. 
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Gryllus pallidus, sp. nov. 

Type: 1 Sevook, alt. 1,000 It., Darjeeling Dist., Carmichael 
coll., March, 1914. 

£ (fig. 19). Size and general shape similar to Gryllodes sigillatus 
Walk. Yellowish brown. Head rounded, presenting 5 indistinct brown 
bands on the forehead and occiput; face yellow. 

Pronotum a little wider than long; anterior and posterior margins 
straight, disk mottled with brown, lateral lobes yellowish. Abdomen 
yellowish brown, the first four tergites presenting a pair of small round 
impressed areas on the median line. 

Legs yellowish brown. Anterior tibiae perforated at their external 
face, but having only a depression on the internal one. Posterior femora 
rather thick and short; tibiae armed with 6 external and 5 internal 
spines. 

Elytra extending to the apex of third abdominal tergite, nearly 
transparent, somewhat darkened along the humeral vein and near the 
chords ; speculum small, quadrangular, divided by 2 veins, forming two 
cells ; 2 oblique veins ; diagonal long, very much inclined ; chords short, 
curved, the external one thick, the internal united to' the miror by two 
veinlets ; apical field very short, irregularly reticulated; lateral field 
transparent, with 4 regular, longitudinal veins. Wings aborted. 

Length of body 20 mm,; pronot 3 5 mm.; post. fern. 11 5 mm.; 
elytra 7 mm. 

This species is remarkable for its pale colouration and the elytra 
with the speculum divided into three cells. 


Gryllus castaneus, sp. nov. 

Types : 1 1 Bombay {II. M. Lefroy, 10-vi-04), Pusa Collection. 

British Museum. 

Bather small; uniformly chesnut brown. Head concolorous, without 
any markings ; forehead somewhat flattened; frontal rostrum wide ; 
face short, the facial shield very convex, somewhat resembling that of 
Mogoplistinae. Palpi rufous, with joints 3, 4 and 5 subequal in length. 
Antennae brown. 

Pronotum transverse, with anterior margin concave, posterior 
straight; disk slightly convex, chesnut-brown, with the usual impressed 
areas a little lighter, covered with a rather abundant silky pubescence ; 
lateral lobes rather low, with inferior margin slightly ascending back¬ 
wards. Abdomen brown. Cerci rufous. Ovipositor short, somewhat 
flattened and not very acute at apex. 

Legs light rufous, rather short. Anterior tibiae perforated on either 
side. Posterior femora rather thick, uniformly rufous at their external 
face ; posterior tibiae short, presenting 5 internal and 6 external spines 
the two large internal spurs subequal in length ; metatarsi strongly 
denticulated. 

Elytra extending to the apex of abdomen; they are, in the male 
(fig. 20), translucent, smoky, darkened at apex ; speculum markedly 
transverse, divided much behind the middle; 2 oblique veins; apical 
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field short, presenting 4 veins and a regulei' reticulation. In the female 
(fig. 21), dorsal field presenting 4 rather irregular, parallel veins, the 
mediastinal one bearing 1 branch in the plain in the $. Wings caudate. 



Fig. 19 .—Oryllus pallidus, sp. nov., ; fig. 20. Oryllus ca3taneus, sp. nov., ; fig. 21. 

id., $. 

Length of body 12 mm.; length with wings 19 mm. ; post. fern. 7 
mm.; ovipositor 4 5 mm.; elytra 7’5 mm. 

This small species is distinguishable by its uniform colouration 
by the shape of the head, the elytral venation, and by the ovipositor 
being short and blunt at apex. It belongs to the conspersus group. 


Gryllus minimus, sp. nov. 

Types : 1 1 Sureil, alt. 5,000 ft., Darjeeling Dist. ; 11—31-X-17 

(N. Annandale and F H. Gravely). 

Very small species, brown, mottled with fawn, like G. chinensis 
Head brown, shining ; occiput adorned with 5 yellow lines ; cheeks and 
inferior part of face yellow ; without yellow stripe between eyes. Palpi 
brownish, 4th joint of maxillary palpi much shorter than 5th. 

Pronotum mottled with yellow above, lateral lobes brown. Abdomen 
brown above, yellowish beneath. 

Legs yellowish, marbled with brown bands and spots. Anterior 
tibiae perforated on both sides. Posterior femora rather thick ; tibiae 
armed with 5 spines on each superior margin. 

<$. Elytra extending to the apex of abdomen ; anal vein with rounded 
angle ; speculum large, nearly as long as wide, anterior and external 
angles of 90°, posterior and internal angles rounded, undivided ; diagonal 
vein rather long, straight; 4 oblique veins, parallel, slightly sinuate •, 
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apical field very short; lateral field black in its superior part, whitish 
inferiorly, the plain mediastinal vein and 4 other veins feebly curved 
at base and converging a little towards the apex. 

2. Eiytra covering scarcely half the abdomen, rounded at apex ; 
dorsal field with 6 veins rather close together, nearly longitudinal, slightly 
irregular and anastomosing ; lateral field coloured as in male, presenting 
4 plain, equidistant veins. Ovipositor rather short, a little curved, 
with apical valves small, lanceolate, acute. 

Length of body 8 5 mm.; pronot. 2 mm.; post. fern. 6 5 mm.; elytra 
$ 5*5 mm.; $ 3 mm.; ovipositor 5 mm. 

This species is distinguished by its very small size; it closely 
resembles G . clarellus Sauss., but differs from it in the number of oblique 
veins and in having an undivided speculum. 

I formerly separated from Saussure’s old genus Gryllodes G. parvi- 
ceps Walk, (type of the genus liaropsis Chop.) and the species of the 
pipiens group ( Eugryllodes Chop.). I now think it necessary to create 
the genus Gryllopsis for the species with large rounded head, nearly 
cylindrical body, elytra slightly shortened in the males, very short 
in the females. This genus Gryllopsis partly corresponds to the second 
and fifth groups of Saussure’s Gryllodes ; the type is G. hebraeus Sauss. 


Gryllopsis pubescens, sp. nov. 

Type : 1 $, Ghumti, alt. ca. 4,000 ft., Darjeeling Dist., E. Himalayas, 
July, 1911 (F H. Gravely ). 

Size medium ; testaceous, varied with brown, thickly pubescent, 
Head as wide as pronotum, rounded, forehead slightly flattened ; occiput 
and forehead rather dark brown, the former adorned with 6 yellow 
stripes ; internal margin of eyes narrowly lined with yellow ; face yellowish, 
mottled with brown. Palpi with 4th joint shorter than 3rd and 5th. 
Antennae brown. 

Pronotum slightly narrow both in front and behind, with anterior 
and posterior margins nearly straight; disk a little convex, mottled 
with brown ; lateral lobes with inferior margin slightly ascending back¬ 
wards, inferior part yellowish, the extreme margin and superior part 
dark brown. Abdomen nearly cylindrical, tergites mottled with brown 
along their posterior margin. Ovipositor rather long, straight, with 
apical valves narrow, acute. 

Legs mottled with brown, tibiae feebly ringed. Posterior tibiae 
armed with 5 internal and 6 external spines, the 1st external being very 
short. 

Elytra very short, widely separated from each other, internal margin 
very obliquely truncated ; dorsal field very much reduced, with 3 small 
veins ; lateral field larger, with 4 longitudinal veins. 

Length of body 12 mm.; pronot. 3 5 mm.; post. fern. 10*5 mm.; 
elytra 15 mm. ; ovipositor 10 mm. 

This species comes very close to G. terrestris Sauss. (=fuscopunctatus 
Chop.) but its elytra are much shorter. A second specimen is much 
lighter than the type and has a somewhat longer ovipositor. 
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Gryllopsis fuscus, sp. nov. 

Types: 1 1 $, Parambikulam, alt. 1,700-3,200 ft., Cochin State, 

16-24-ix-14 (F H. Gravely). 

Size medium ; dark brown with rufous legs. Head globular, shining, 
brown above; face and ocelli yellow; palpi light yellow. Pronotum 
transverse, slightly narrowing in front, anterior margin slightly concave, 
posterior straight; disk rather convex, dark brown, with two triangular 
reddish brown im pressed areas ; lateral lobes whitish with a silky pubes¬ 
cence, their inferior margin straight, black. Abdomen dark brown 
above, yellowish beneath. Cerci brown. 

Legs reddish brown. Posterior femora rather strong, darkened at 
apex, with a pale, ill-defined, anteapical ring; tibiae with 5 internal 
and 6 external spines. 

<$ (fig. 18). Elytra extending to the apex of abdomen, dark brown, 
narrowing a little posteriorly; speculum nearly as long as wide, with 
rounded angles, divided by an angular vein; chords feebly curved, 
united to the mirror by a veinlet; two diverging oblique veins ; apical 
field short, divided into small square areolae ; lateral field presenting the 
mediastinal vein with two stems and 6 parallel close-set veins. Wings 
short. 

$. Elytra extremely short, reduced to very small, lateral lobes, nerves 
hardly visible. Ovipositor short, straight, with apical valves furcate, 
the inferior being much shorter than the superior ones. 

Length of body $ 14 mm., $ 16 5 mm.; pronot. 3 5 mm. ; post. fern. 
d 1 11'5 mm., 12 mm. ; elytra £ 9 mm., $ 0 6 mm.; ovipositor 8 5 mm 

This species is very close to G. rufoniger Chop., but differs from it 
in having a more uniform colouration of the head and pronotum ; in 
G. rufoniger , moreover, the male elytron presents 3 oblique veins, those 
of the female being much longer. The ovipositor is shorter in G. fuscus , 
with the apical valves formed as in G. virgulatus Bol. This latter species 
also comes very close to G. fuscus, but it is smaller, the $ being somewhat 
depressed and the $ wholly apterous. 


Cophogryllus ornatus, sp. nov. 

Type : 1 $, Mungphu, alt, ca, 4,000 ft., Darjeeling Dist., 11—31-X-17 
(N. Annandale and F H. Gravely). 

$ (fig. 22). Small, apterous, dark brown, adorned with rufous spots. 
Head as wide as pronotum in front, brown, shining; forehead a little 
sloping ; frontal rostrum narrow ; face rufous. Palpi yellowish ; 7th 
joint of maxillary palpi much shorter than 3rd, 5th large, triangular. 

Pronotum shining, narrowing a little in front and behind, brown, 
variegated with rufous ; disk convex, with sides much rounded ; lateral 
lobes brown, with inferior margin slightly ascending backwards, anterior 
angle of about 90°, posterior one a little rounded. Mesonotum, meta- 
notum and abdominal tergites brown, adorned with two large rufous 
spots. Cerci brown. Ovipositor rather short, straight, with apical 
valves a little curved, beak-like, the inferior being shorter than the 
superior. 
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Legs rather long, yellowish rufous. Anterior tibiae unperforated. 
Posterior femora rather thick, striated with brown on their external 
face; tibiae rather short, armed with 3 spines on each margin; tarsi 
long, especially the metatarsi. 



Fig. 22 .—Gophogryllus ornatus, sp. nov., $. 

Length of body 8*5 mm.; post. fern. 6*5 mm. ; ovipositor 5 mm. 

A second dry specimen of this species, much better preserved than 
the type, shows an abundant pubescence with fewer bristles, with the 
result that the pronotum is not so shining and the rufous spots are less 
conspicuous. 

Cophogryllus brunneus, sp. nov. 

Type : 1 $, Siripur, Saran, Bihar, Aug., 1913 (M. Mackenzie). 

Size small, brown, pubescent. Head as wide as pronotum, black, 
shining, without any ornament; forehead slightly sloping; frontal 
rostrum wide ; face brown. Antennae rufous. Ocelli very small. 

Pronotum wide, rather markedly narrowing posteriorly; anterior 
margin a little concave, posterior straight; disk brown, pubescent, 
very slightly tinged with yellowish near the posterior margin; lateral 
lobes black, with inferior margin very little ascending backwards. Ab¬ 
domen rather narrow, strongly pubescent, brownish. Ovipositor short, 
straight, apical valves small and very acute. 

Legs brownish. Posterior femora rather thick; tibiae armed with 
5 external and 4 internal spines ; metatarsi rather long, serrulate. 

Length of body 10 mm. ; post fern. 7 mm.; ovipositor 5 5 mm. 

This small species has very much the same general shape as Copho¬ 
gryllus martini Bol., but its head is wholly black above and the ovipositor 
is much shorter. 
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Cophogryllus angustus, sp. nov. 

Type : 1 $?> Singla, Darjeeling dist. (Coll. Chopard). 

$ (fig. 23). Size medium; elongate, narrow; uniformly blackish 
brown with rufous legs. Head rounded, shining ; frontal rostrum narrow. 
Palpi rufous ; 4th joint of the maxillary palps a little shorter than 3rd, 
5th triangular, obliquely truncated at apex. 

Pronotum longer than wide, slightly narrowing posteriorly ; anterior 
margin a little concave, posterior straight; lateral lobes rather high, 
with posterior angle very much rounded. Mesonotum very short. 
Metanotum and abdomen blackish brown ; abdomen as wide as prono- 
turn, with nearly parallel margins. Ovipositor rather long, slender, 
with very narrow, lanceolate apical valves. 



Fig. 23.— Cophogryllus angustus, sp. nov. <j>. 

Legs rather long. Anterior tibiae unperforated; anterior and in¬ 
termediate tarsi short, the metatarsus equalling the 3rd joint. Posterior 
femora rather large, a little darker than the other legs ; tibiae much 
shorter than the femora, armed with 5 external and 4 internal spines; 
metatarsi rather strong, pubescent, with 4 or 5 denticulations. 

Length of body 13*5 m m . ; pronot. 3 mm. ; post. fern. 9 mm .; post, 
tibiae 6 mm.; ovipositor 7 mm. 

Cophogryllus maindroni, sp. nov. 

Type: 1 $, Cote de Malabar, Mah4 (M, Maindron , 1902); Museum 
de Paris. 

Rather large, entirely apterous; shape and general appearance of a 
female Oryllopsis , but with a large head and pronotum widening rather 
strongly in front. Head globular, brown, shining; occiput with indis¬ 
tinct short light bands ; cheeks spotted with yellow ; face rufous ; palpi 
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whitish, 4th joint equal to 3rd, 5th longer, feebly enlarged at apex. 
Antennae brown, slender. Byes much flattened, their convexity not 
stronger than that of the head ; ocelli yellow. 

Pronotum widening in front, with anterior and posterior margins 
nearly straight; disk convex, brown ; lateral lobes with inferior margin 
slightly ascending backwards, their inferior part yellowish, especially 
in the anterior region, the extreme margin brown. Mesonotum, meta- 
notum and abdomen brown above, yellowish beneath. Ovipositor 
rather long, very slender, with apical valves extremely narrow and 
acute. 

Legs lighter than the body. Anterior and middle tibiae a little 
compressed, anterior tibiae without any perforation; metatarsi a little 
longer than the other two joints together. Posterior femora thick, 
their external face somewhat rufous, unicolorous; tibiae armed with 
5 spines on each side; spurs strong, the 2 large internal ones equal in 
length, the external middle one very long ; metatarsi compressed, rather 
long, armed with 5 internal and 7 external denticles. 

Length of body 17 mm.; pronot. 4 mm. ; width of pronot. anteriorly 
51 mm., posteriorly 4 5 mm. ; post. fern. 12 mm.; ovipositor 12*5 mm. 

This species is distinguishable from other species of Copkogryllus 
by its large size, the pronotum widening in front, and by the very narrow 
apical valves of the ovipositor. 


Scapsipedus latithorax, sp. nov. 

Type: 1 q , Pusa, Bihar ; (H. M. Lefroy , June, 1907), at light; 

British Museum. 

J (fig. 24). Small, blackish brown. Head large; occiput and 
forehead convex, black, shining, without any marking ; face distinctly 
depressed; mouth-parts somewhat lengthened, as in small individuals 
of S. mandibularis Sauss. ; palpi rufo-testaceous. 

Pronotum distinctly transverse, with anterior and posterior margins 
straight; disk feebly convex, blackish, pubescent; lateral lobes slightly 
ascending backwards, tinged with yellow, their extreme inferior margin 
black. Abdomen brownish. 

Legs rufo-testaceous, a little mottled with brown; anterior tibiae 
perforated at their external face, the internal face being only depressed. 
Posterior femora thick, weakly striated with brown at their external 
face ; tibiae armed with 5 spines on each side. 

Elytra extending to the apex of abdomen ; speculum lozenge-shaped ; 
divided beneath the middle by a curved vein ; 3 oblique veins ; diagonal 
vein very close to the first chord; apical field short, widely reticulated ; 
lateral field darkened along the humeral vein, presenting 5 oblique, 
rather regular veins; mediastinal vein bearing 2 branches. Wings 
caudate. 

Length of body excluding wings 10 mm., including wings 18'5 mm. ; 
pronot. 2 mm. ; post. fern. 7 5 mm.; elytra 7 mm. 

This small species differs from the other species of the genus by its 
very wide pronotum, in the absence of markings on the head and by the 
elytral venation. 


l) 
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Scapsipedus parvus, sp. nov. 

Types: 1 <J, 1 $, Sitong ridge, alt. ca. 4,700 ft., Darjeeling dist., 
22—28-X-17 (N. Annandale and F. H. Gravely). 

Very close to S. mandibularis Sauss., but smaller. Head presenting 
6 narrow, yellow stripes on the occiput, and a yellow band uniting the 
lateral ocelli. Face rather strongly flattened, but the mandibles much 
less lengthened than in S. mandibularis, being nearly normal in shape. 

Pronotum as in S. mandibularis. 

Elytra of male extending to the apex of abdomen, with speculum 
wider than long, rounded posteriorly, divided about the middle by a 
curved vein; apical field very short; lateral field with regular parallel 
veins. Elytra of female scarcely extending to the middle of the abdomen, 
with longitudinal veins in the dorsal field; transverse veinlets numerous 
and forming a very irregular, lengthened reticulation. 

Length of body 12 5 mm.; post. fern. 10 mm.; elytra ^ 8 mm., $ 
4*5 mm.; ovipositor 11*5 mm. 

Scapsipedus ceylonicus, sp. nov. 

Types : 1 <$, Peradeniya, Ceylon, 14-v-lO ; 1 $, Latrigama, Ceylon, 
28-xi-09. 

Small, light brown. Head wide, rounded, adorned with 6 faintly 
visible light bands on the occiput, and a transverse narrow, yellow band 
between the antennae; face yellowish, facial shield a little darker with 
a yellow median band extending to the ocellus. In the male, the face 
is rather strongly flattened, the forehead is, however, only slightly 
projecting and the mandibles present a normal shape. 

Pronotum slightly widening in front in both sexes; anterior margin 
a little concave, posterior straight; disk light rufous brown, dull; lateral 
lobes with superior part dark, inferior part very light, the distinction 
between the two parts very conspicuous. 

Legs testaceous. Posterior tibiae armed with 5 internal and 6 
external spines. 

Elytra extending to the apex of abdomen ; speculum rather large, 
subquadranguiar, divided much behind the middle; chords united to 
the speculum by a small vein coming near the angle; diagonal vein a 
little sinuate; 2 oblique veins; lateral field a little darker, presenting 

6 very close and regular veins, and the mediastinal one having two 
branches more distant from each other. Wings short. 

$. Elytra extending to the middle of the abdomen only ; dorsal field 
presenting 4 free veins and 2 branches from the discoidal; transverse 
veinlets numerous and irregular; lateral field with 6 regular veins, 
the mediastinal and the first one being furcate near the apex. Ovipositor 
broken. 

Length of body <$ 12 5 mm., $ 11*5 mm.; pronot. 2 5 mm.; elytra <$ 

7 mm., $ 4 mm. 

S. ceylonicus is very close to S. parvus Chop., but with the head 
still less differentiated. The colouration and shape of the pronotum 
are characteristic of the species, and the elytra of the female are shorter 
than in the other species of the genus. 
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Loxoblemmus latifrons, sp. nov. 

Types: 2 $, Chiplun, Vashishti Valley, Ratnagiri dist. (F> W 
Gravely , May, 1912); coll. Chopard and Indian Museum. 

? (fig. 25). Rather small, testaceous, a little variegated with brown. 
Head wide ; occiput slightly convex, adorned with 3 wide rufous stripes ; 
frontal process short, very wide, a little angular at apex; face (fig. 26) 
wholly flattened in its upper part, forming almost a triangle without 
any projecting angle, margins a little curled, disk slightly concave, 
aod presenting a few transverse ridges. Mouth-parts very short; palpi 
p le yellow. Antennae very slender, with 1st joint small, plain. 



Fig. 24.— Scapsipedus latithorax, sp. nov., ; fig. 25. Loxoblemmus latifrons, sp. 
nov., anterior part of body of $; fig. 26. id., facial shield seen from in front; fig. 27. 
Loxoblemmus cavifrons, sp. nov., anterior part of body of S; fig* 28. id., frontal view 
of head. 

Pronotum wide, with anterior and posterior margins straight; disk 
a little mottled with brown ; lateral lobes very pale, except their superior 
part, which is brown. Abdomen brown above, yellowish beneath. 

Legs rather short, testaceous. Anterior tibiae perforated by a 
large external tympanum. Posterior tibiae armed with 4 or 5 spines 
on each margin, the 1st being very small; spurs rather strong, the two 
large internal ones equal in length ; metatarsus rather short, with 5 
internal and 7 external strong denticles. 

Elytra extending to the apex of abdomen, brownish. Speculum 
very small, distinctly transverse; diagonal vein long, almost straight; 
chords slightly curved, the internal united with the mirror by a veinlet; 
2 oblique veins, the 1st a little sinuate, the 2nd straight; apical field 
very short; lateral field blackish along the edge, becoming almost tran¬ 
sparent beneath, presenting 3 straight, equidistant veins. 

Length of body 9 5 mm.; pronot. 2*5 mm. ; post. fern. 7 mm.; elytra 
5 mm. 
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This is a small species, easily recognizable by the shape of the frontal 
process and by the elytral mirror. 


Loxoblemmus cavifrons, sp. nov. 

Type : 1 Pondicherry (M. Maindron , 1881); Museum de Paris. 

(fig. 27). Small, rufo-testaceous. Head rather large, globular, 
shining ; occiput presenting 5 light lines ; forehead entirely dark brown, 
frontal rostrum very wide, truncated and feebly concave at apex ; faee 
brown, except the clypeus and the bottom of facial shield, which are 
yellowish ; shield axe-shaped (fig. 28) and forming a rather deep hollow. 
P^lpi yellow, 4th joint of maxillary palps shorter than 3rd. 

Pronotum wide, with anterior and posterior margins straight, sides 
parallel; disk rufo-testaceous, with posterior margin slightly darkened ; 
lateral lobes very pale, their inferior margin straight. Abdomen 
yellowish. 

Legs yellowish. Anterior tibiae perforated at their external face 
only. Posterior legs wanting. 

Elytra extending to the apex of abdomen, nearly transparent, darken¬ 
ed at both base and apex ; anal field small, the anal vein highly curved ; 
speculum rather large, almost square; diagonal vein long, straight; 
chords slightly curved, very distant from the diagonal; 2 oblique veins, 
slightly diverging, the longer one very sinuous; apical field extremely 
short. 

Length of body 8*5 mm. 

Loxoblemmus cavifrons is a very small species distinguished by the 
shape of the frontal rostrum and of the facial shield. 


Landreva semialata, sp. nov. 

Type : 1 $, Talewadi near Castle Rock, N. Kanara Dist., 3-X-16 
(S. Kemp). 

$ (fig. 29). Size rather large, rufous brown. Head shining, without 
any ornamentation ; palpi whitish. 

Pronotum widening a little anteriorly, with anterior margin rather 
strongly concave, posterior straight; disk uniformly brown; lateral 
lobes with inferior margin slightly ascending backwards, black, anterior 
angle yellowish, covered with a whitish pubescence. Abdomen brownish, 
pubescent, with small black spots along the posterior margin of the 
tergites. Ovipositor straight, long, with apical valves narrow and equal 
in length, as in species of the genus Gryllus. 

Legs lighter than the body, a little mottled with brown; anterior 
tibiae perforated at their external face only. Posterior legs wanting. 

Elytra extending no farther than the 1st abdominal tergite, but 
touching each other along the median line ; dorsal field very obliquely 
truncated at apex, the internal margin short, much rounded ; 5 longi¬ 
tudinal nerves, faintly visible, and united by a very irregular reticulation ; 



1928.] 


L. Ch OPARD : Indian Gryllidae. 


21 


humeral band light-coloured ; lateral field rather high, with 5 regularly 
distant, parallel veins, the mediastinal one furcate near the apex. 



Fig. 29.— Landreva semialata, sp. nov., <j>- 

Length of body 19 mm.; pronot. 4 5 mm.; elytra 3 mm.; ovipositor 
14 mm. 

Myrmecoplila r lcicincta Chop. var. concolor, nov. 

Type : 1 <$, Matiana, alt. 8,000 ft., Simla Hills, 28—30-iv-07 (N. 

Annandale). 

Size and shape of M. albicincta but without any light band on the 
mesonotum ; 10th abdominal tergite rather strongly notched, forming 
two small tubercles bearing a few bristles. Armature of the legs exactly 
as in albicincta but metatarsus a little thicker, bearing 3 spinelets. 

Length of body 3 mm. 

This form is perhaps a distinct species, but the males alone are very 
difficult to separate in this group. 

Myrmegryllus, gen. nov. 

General shape and habit of Myrmecophila ; forehead pubescent; 
inferior margin of posterior femora bearing small tubercles ; tibial spines 
and spurs as well as posterior metatarsi and their spurs provided with 
a very long pubescence. 

Myrmegryllus pilipes, sp. nov. 

Type : 1 3, Peradeniya, Ceylon, 16-v-lO. 

Small, dark brown. Frontal rostrum rather narrow, its sides angulate, 
with a rather long pubescence. Maxillary palpi with 4th joint very 
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short and dilated at apex, 5th large, elongate and triangular. Antennae 
rather thick, brown, with a short pubescence. Eyes small. 

Pronotum wide, with anterior margin almost straight. Abdomen 
dark brown, a little lighter towards the apex, 10th tergite with much 
projecting angles; superior anal valve triangular, small; subgenital 
plate a little notched at apex. Cerci rather long, not very thick, showing 
11 distinct joints. 

32 
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Fig. 30.— MyrmegryUus pilipes, sp. nov., external face of posterior leg; fig. 31. 
Cryptoptilum indicum, sp. nov., apex of posterior tibia and tarsus ; fig. 32. Cryptoptilum 
mavndroni, sp. nov., maxillary palpus ; fig. 33. id., ovipositor ; fig. 34. Ornebius ceylonicus, 
sp. nov., maxillary palpus; fig. 35. id., ovipositor ; fig. 36. Ornebius henryi Chop., maxil¬ 
lary palpus. 

Legs a little lighter than the body ; anterior and intermediate ones 
rather long and slender, tarsi very long, about three-fourths of the 
length of the tibiae. Posterior femora (fig. 30) relatively slightly swollen, 
their inferior margin slightly convex, presenting a row of about 15 small 
rounded tubercles. Tibial spines and spurs very hairy (fig. 30); 4 internal 
spines, 1st a little shorter than the 2nd, the latter equal to the 3rd, 
4th very long; only one rather long external spine; superior spurs 
very long, intermediate ones about half as long, inferior ones very short; 
tarsi long, the metatarsus presenting 2 small spines above on the median 
line, its superior margins also provided with a very long and thick pubes¬ 
cence ; metatarsal spurs very long, equal in length, extending to the 
apex of 3rd joint and provided with the same long pubescence. 

Length of body 3’2 mm. 

Cryptoptilum indicum, sp. nov. 

Type : 1 <J, Trichur, Cochin State, l-x-14 (F H. Gravely). 

(fig. 37). Rufous brown. Head as wide as pronotum; occiput 
convex; forehead sloping, frontal rostrum short and wide, undivided, 
rounded at apex; face short, the facial protuberance feebly projecting, 
presenting two small impressions. Palpi dark brown ; maxillary palpi 
with 4th joint longer than 3rd, 5th scarcely equal to 4th, feebly enlarged 
at apex, with superior and inferior margins nearly straight. Antennae 
extremely slender. Eyes small. 
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Pronotum wide in front, rather strongly expanded posteriorly, with 
lateral margins somewhat convex. Abdomen brown, a little depressed ; 
subgenital plate wide, rounded. 

Legs short, covered with brown scales. Anterior tibiae perforated 
on their internal face ; metatarsi thick, 3rd joint of the tarsi long. Pos¬ 
terior femora short, rather thick ; tibiae flattened above, with serrulate 
margins ; internal spurs rather long, specially the middle one; external 
spurs much shorter than the internal, but still relatively long, the middle 
one longer than the other two ; metatarsi rather strong, with superior 
margins serrulate ; 3rd joint very slender (fig. 31). 

Elytra wholly concealed by the pronotum. 

Length of body 8 mm.; pronot. 4 mm. ; post. fern. 5 5 mm. 

This species of Cryptoptilum differs from the American species of 
the genus in the shape of the pronotum. 

Cryptoptilum maindroni, sp. nov. 

Types: 1 1 $, Coonoor, Nilgiri hills (M. Maindron , 1902); Museum 

de Paris. 

$ (fig. 38). Rather small; dark brown, with grey and brown scales. 
Head as wide as the anterior margin of pronotum; forehead sloping, 
with two small impressions near the base of the rostrum; rostrum very 
wide, rounded, presenting an inconspicuous median ridge; facial pro¬ 
tuberance rather strongly projecting. Palpi brown (fig. 32); 4th joint 
of maxillary palpi much longer than 3rd and 5th, the 5th relatively 
short and wide, triangular. Antennae very slender, yellowish, with a 



Fig. 37 .—Cryptoptilum indicum, sp. nov., 3 ; fig. 38. Cryptoptilum maindroni, sp. nov., 

; fig. 39. Orneblus ceylonicus, sp. nov., $. 

few brown rings. Eyes small, rounded ; lateral ocelli visible near the 
antonnal sockets but exceedingly small. 
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Pronotum narrowing slightly in front, produced backwards, but 
its posterior margin nearly straight; disk slightly convex, brown. Ab¬ 
domen a little depressed, brown ; last tergite large, triangular ; sub¬ 
genital plate very wide ; anal valves without any process. Cerci rather 
long, slender. 

Legs short; anterior and middle tibiae with a small ring of yellowish 
scales ; anterior tibiae bearing a small, round tympanum near their 
base ; tarsi short, the metatarsus equalling the other two joints. Pos¬ 
terior femora rather long, not very thick ; tibiae slightly compressed, 
with two small yellowish rings near the base, their superior margins 
serrated ; external spurs short, internal ones a little longer, the middle 
spur on each side the longest; metatarsi compressed, yellowish at base, 
serrated, 3rd joint short, slender. 

Elytra very short, visible only behind the median part of the posterior 
margin of pronotum. 

Head and legs as in male. Pronotum longer than wide, with 
anterior and posteiror margins nearly straight, sides a little convex. 
Ovipositor short, a little curved, with apical valves rather long, lanceolate 
and acute (fig. 33). 

Length of body $ 7 mm., £ 8 mm.; pronot. <$ 3*5 mm., $ 2’5 mm.; 
post. fern. £ 5 mm., $ 5*5 mm. ; ovipositor S'5 mm. 

The male of this species is recognisable by the shape of the pronotum ; 
the female looks very much like O. ceylonicus Chop., but is readily 
distinguished by the shape of the palpi which are more similar to C, 
henryi Chop., also from Ceylon (fig. 36). 


C rnebius ceylonicus, sp. nov. 

Type : 1 $, Kandy, Ceylon, 12-vi-10. 

$ (fig. 39). Size medium. Very dark brown ; abdomen and legs 
covered with scales. Head as wide as pronotum in front, with forehead 
a little flattened, sloping ; rostrum wide but very short; frontal protu¬ 
berance rounded, rather projecting, presenting a scarcely visible smooth 
median ridge. Maxillary palpi (fig. 34) light, especially the last two 
joints, 4th joint longer than 3rd and 5th, the last one triangular, slightly 
widening at apex. Antennae very slender, yellowish, with a few brown, 
somewhat nodular joints. Eyes large, rounded ; ocelli very small, the 
anterior one not perceptible. | | 

Pronotum as long as wide, very slightly narrowing in front, anterior 
margin a little concave, posterior straight; disk weakly convex, brown, 
shining; lateral lobes very little raised, with inferior margin a little 
notched, angles very much rounded. 

Abdomen brown, a little enlarged in the middle ; subgenital plate 
very short, rounded. Cerci rufous. Ovipositor very short, a little 
curved near the base, with apical valves very large, smooth and lanceolate 
(fig. 35). 

Legs short, with brown scales. Anterior tibiae perforated with a 
small round tympanum on the internal face. Posterior femora rather 
strong, swollen; tibiae short, a little curved, provided with minute 
denticles on their superior margins ; internal spurs long, especially the 
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middle one, inferior decidedly longer than the superior (which is some¬ 
what reflected to the superior margin) ; external spurs shorter than the 
internal, but presenting the same proportions ; metatarsi rather long, 
their superior margin armed with 7 or 8 denticles. 

Length of body 7 mm. ; pronot. 2 5 mm.; ovipositor 3 mm. 

This species looks very much like 0. leucopygus Chop., but is smaller, 
with narrower frontal protuberance and with the ovipositor a little longer 
and not so straight. Both these species have the appearance of a Mo- 
goplistes. 

Pseudendacustes, gen. nov. 

Close to Endacusta Br. and Parendacustes Chop. Head with frontal 
rostrum very narrow ; lateral lobes of pronotum triangular, with inferior 
margin ascending backwards ; anterior femora presenting a small internal 
tympanum; posterior tibiae with medio-external spur longer than the 
other two, supero- and medio-external spurs equal in length. Elytra 
covering about three-fourths of the abdomen in both sexes ; without 
any very distinct speculum, numerous oblique veins ; $ with longitu¬ 
dinal veins. 


Pseudendacustes gravelyi, sp. nov. 

Types : 1 <$, 1 $, Forest tramway, miles 10 to 14, Cochin State. 

29-ix-14 (F H. Gravely). 

$ (fig. 40). Rather small, rufous, shining. Head a little wider 
than the pronotum in front, rufous ; forehead much excavated, frontal 
rostrum very narrow, presenting a furrow, the edges of which converge 
forwards ; a few long bristles at apex ; face rufous, elongate. Maxillary 
palpi rather slender, a little darkened, with 4th joint a little shorter 
than 5th and equalling 3rd. Eyes large, projecting, rounded ; ocelli 
small, the anterior one at the extreme apex of the rostrum, but visible 
from above, lateral ones at base of rostrum, very close owing to the 
narrowness of the rostrum. Antennae rufous at base, brown distally. 

Pronotum dark brown, adorned with two rufous stripes on each side ; 
anterior margin slightly convex, posterior slightly concave ; disk shining, 
somewhat embossed; lateral lobes triangular, with inferior margin 
strongly ascending backwards ; anterior angle a little rufous. 

Abdomen brownish. Cerci long. Ovipositor broken. 

Legs a little lighter than the body, rather long, provided with short 
and strong bristles. Anterior tibiae slender, having on their internal 
face a depression and a small tympanum ; tarsi very long and slender, 
the metatarsus a little darkened, in length equalling the other joints 
together, armed beneath with spiniform bristles. Posterior femora 
rather large, with filiform apical part very much reduced ; tibiae armed 
with 4 external and 3 internal rather short spines, denticulated up to 
the base; middle external spur twice as long as the inferior, which is a 
little longer than the superior ; infero-internal spur short, middle and 
superior ones long and equal in length ; metatarsi darkened except at 
base, armed above with a row of 5 to 6 denticles. 

Elytra brown, shining, extending to three-fourths the length of the 
abdomen (this is much retracted), with projecting veins ; dorsal field 
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with 5 longitudinal, somewhat diverging veins, transverse veinlets 
fairly numerous, feebly visible, irregular ; lateral field with 3 longitudinal, 
plain veins. 



Fig. 40 .—Pseudendacustes gravelyi , ap. nov., 9* 

(fig. 41). Similar to the female. Adbomen a little mottled with 
brown; subgenital plate elongate, slightly truncated at apex. Elytra 
extending but little beyond the middle of abdomen, truncated at apex, 
presenting a blackish spot in the axillar field, and a second, larger one, 
occupying the greater part of the disk; dorsal field presenting no well 
defined speculum; 6 rather neat oblique veins and a 7th less visible ; 
diagonal and 2 chords rather badly defined; lateral field blackish, with 
3 parallel veins. 

Length of body $ (abdomen retracted) 8*5 mm., 10 mm.; pronot. 
$ 2 mm., $ 2*3 mm.; post. fern. 9 mm.; elytra $ 4*5 mm., 4 mm. 


Speluncacris (?) annandalei, sp. nov. 

Type: 1 $, Sureil, alt. 5,000 ft., Darjeeling dist., E. Himalayas, 
11—31-X-17 (N. Annandale and F. H. Gravely). 

$ (fig. 42). Size medium, apterous, rufous brown varied with dark 
brown. Head narrower than pronotum in front; occiput and forehead 
weakly convex, brown, with 5 narrow light stripes; frontal rostrum 
narrower than the 1st joint of antennae, rounded; face shining, rufous, 
with a pale band in the middle. Palpi brown, rather long; 4th joint 
of maxillary palpi a little longer than 3rd, 5th equal to 4th, rather 
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strongly dilated at apex, with superior margin concave. Ante nn ae 
rather thick, profusely ringed with light brown and yellow. Eyes 
rounded, slightly projecting ; ocelli very small, the anterior one in a 
small depression nearly at apex of rostrum. 

Pronotum widening considerably a little before the middle, with 
anterior and posterior margins nearly straight; disk convex, a little 
embossed, dark brown with rufous markings; lateral lobes with inferior 
margin strongly rounded, especially in the posterior region, but not 
quite triangular in shape. The other two thoracic segments and abdo¬ 
minal tergites brown with a golden pubescence, adorned with a light 
median band most conspicuous on the anterior segments. Cerci rather 
long, brown. Ovipositor long, straight, with apical valves small, acute 
at apex. 



Fig. 41.— Pseudendacustes gravelyi f sp. nov., head, pronotum and elytra of <J ; fig. 
42. Speluncacris (?) anvandalei , sp. nov., anterior part of body of $; fig. 43. id., apex 
of posterior tibia and tarsus ; fig. 44. Paratrigonidium unifasciatum , sp. nov., <J. 


Legs ringed with brown; anterior tibiae not perforated. Posterior 
femora rather thick, obliquely striated at their external face, filiform 
at apex; tibiae serrated and armed with 4 spines on each side, the last 
much shorter than the others and the external ones longer than the 
internal; internal spurs much longer than the external, the superior 
one being the longest on each side, the internal extending to about the 
middle of the metatarsus; metatarsus long, slender, bearing above a 
few weak denticles on its upper surface (fig. 43). 

Length of body 11 mm. ; pronot. 3 mm.; width of pronot. 3'5 mm.; 
post. fern. 10 mm.; post. tib. 11 mm. ; ovipositor 9 5 mm. 

The male being unknown, it is difficult to be certain as to whether 
this species really belongs to the genus Speluncacris ; it is remarkable 
for its small head and wide pronotum. 
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Paratrigonidium unifasciatum, sp. nov. 

Type : 1 <$, Soom, alt. 4,000-5,000 ft., Darjeeling dist., 14-vi-14 
(F H. Gravely). 

<$ (fig. 44). Head brown, with three somewhat indefinite light 
bands on occiput. Antennae yellow, with two first joints brown. Palpi 
testaceous, with 4th joint short, 5th large, triangular, lengthened. Eyes 
rounded. 

Pronotum wide, uniformly blackish brown, with anterior margin 
rather convex, posterior straight. Abdomen brown. Cerci yellowish. 

Anterior and intermediate legs long, blackish brown. Posterior 
legs testaceous ; femora presenting a wide, longitudinal brown band. 
Anterior tibiae perforated at their external face only. 

Elytra with parallel margins, transparent, except for three smoky 
spots, one at base of the anal field, a second on the chords and the third 
at apex of the elytron ; speculum large ; diagonal vein short, sinuate ; 
lateral field brown, with 3 veins, the superior of which is straight, the 
other two sinuate. Wings very short. 

Length of body 5 5 mm. 


Metioche pallidinervis, sp. nov. 

Type : 1 <$, Talewadi near Castle Rock, N. Kanara dist., 8-X-16 
(S. W Kemp). 

c? (fig- 45). Rather large for the genus, blackish, with elytral veins 
light yellow standin out against the dark background. Head rufous, 
with a brown spot on occiput; frontal rostrum brown ; face rufous yellow, 



Fig. ^.-Metioche pMidinervis sp. nov., <J; fig. 46. Anaxipha nigrithorax, sp. nov., 
tig. 47. Kight elytron of Madasumma gravelyi, sp. nov. 


% yellowish ; 4th joint of maxillary palpi shorter than 
3rd, 5th a little longer than 4th, widening slightly at apex. Antennae 
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brownish, with first two joints and a few rings draker. Eyes rather 
large, rounded. 

Pronotum nearly black, with only the extreme margin of lateral 
lobes yellowish ; anterior margin a little convex, posterior one weakly 
sinuate. Abdomen blackish, except for a yellow stripe on each side. 
Cerci black. Subgenital plate with a small yellow point in the middle 
of posterior margin. 

Legs yellow. Anterior tibiae perforated on their internal face only. 
Posterior tibiae with brown spines. 

Elytra black with yellow veins, except in the covered part of the 
left elytron which is wholly black; dorsal field present ing 3 rather 
regular longitudinal veins and the discoidal one bearing two irregular 
branches; transverse veinlets rather close, regular between the free 
veins, irregular between the discoidal and its branches; lateral field 
black, rather pubescent, with 2 long straight veins, and 2 short curved 
ones. Wings rather long, blackish, iridescent. 

Length of body 7 mm.; length including wings 10 5 mm.; post, 
fern. 7 mm.; elytra 6 mm. 

This species is well characterised by its colour and by its general 
shape which is rather like that of an Amusurgus, but with more regular 
elytral veins than in that genus. The colouration and general aspect 
somewhat remind one of a Nisitra. 


Anaxipha nigrithorax, sp. nov. 

Type: 1 <£, Eppukadu, alt. 2,300 ft., Nilgiri Hills (H.L. Andrewcs). 

a (fig. 16). Size medium ; testaceous brown, adorned with blackish 
brown spots and bands. Head wide ; forehead short, convex, adorned 
with a transverse brown band ; face blackish, shining. Palpi long, 
testaceous, the 5th joint triangular, elongate, darkened. Antennae 
yellowish with two first joints black. Eyes large, rounded. 

Pronotum slightly narrowing in front, wholly black, with a whitish 
pubescence and scattered long black bristles; lateral lobes rounded 
anteriorly. Abdomen black; subgenital plate narrowing posteriorly. 
Cerci yellowish. 

Anterior and intermediate femora black, except the apex, which 
is light; tibiae greyish, the anterior perforated only on their external 
face ; tarsi rather long, greyish. Posterior femora stout and rather 
short, testaceous, adorned with two bands, a wide brown band, com¬ 
mencing from base, extending a little on the external face and coming 
back widening to the internal margin, and a second narrower brown 
band along the inferior margin of the external face, extending from about 
the anterior fourth to the apical third. Posterior tibiae greyish, with 
long spines. 

Elytra smoky, with brown spots at apex, along the internal margin 
and in the anterior angle of speculum, which is large and wide ; diagonal 
vein very short, sinuate ; chords almost straight; lateral field brown, 
with 4 veins, the 1st straight and diverging, 2nd a little sinuate, 3rd 
very short, incomplete, and 4th strongly sinuate. Wings abortive. 

Length of body 6 5 mm.; post. fern. 5 mm . 
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A. nigrithorax comes very close to A. musicus Sauss., but differs 
from it in having the anterior legs almost entirely black, posterior femora 
with only two brown stripes, and pronotum wholly black. 


Dionymus carmichaeli, sp. nov. 

Types: 1 (J, 1 $, Darjeeling dist., alt. 1,000-3,000ft., Carmichael 
coll., May-June, 1912. 

Size same as that of D. marmoratus Haan ; colour testaceous brown. 
Head small, shining, rufous brown with indistinct light bands on the 
occiput; frontal rostrum rather wide, truncate at apex. Palpi testace¬ 
ous ; last joint of the maxillary palpi brown, 4th joint a little shorter 
than 3rd, 5th slightly enlarged at apex. Eyes rounded, slightly pro¬ 
jecting ; ocelli yellow, rather large. 

Pronotum somewhat narrowing in front, anterior margin weakly 
concave, posterior margin a little sinuate; disk rufous, almost flat; 
lateral lobes lighter in the inferior part; inferior margin straight; anterior 
angle of 90°, but slightly rounded, posterior angle rounded. 

Abdomen brownish ; subgenital plate of the <$ long, narrow. 

Legs rufous. Anterior and intermediate femora slightly marbled 
with brown and presenting a brown ring, not very distinct, towards 
the apex; anterior tibiae a little swollen at base, presenting an oval 
external tympanum, the internal one being reduced to an undulated 
slit; tarsi rather long, the metatarsus equalling the 3rd joint in length. 
Posterior femora feebly swollen, with a brown ring near the apex ; tibiae 
brown, denticulated at base and armed with 4 spines on each superior 
margin; infero-internal spur short, middle and superior ones rather 
long, especially the former ; inferior and superior external spurs short, 
the intermediate one much longer; metatarsi long, armed with 6 or 7 
denticles on each side. 

<$. Elytra long and rather wide ; anal vein a little sinuate, strongly 
angulate; speculum transverse, divided in the middle ; diagonal vein 
rather long, a little curved ; chords parallel, feebly convex ; 5 somewhat 
irregular oblique veins; apical area long and rounded, with 7 sectors, 
of which the 6th is furcate; lateral field presenting 4 veins and the 
mediastinal, the latter having 7 branches, the first 3 or 4 being somewhat 
broken. Wings rather long. 

$. Elytra brown, presenting in the dorsal field 8 oblique and rather 
regularly distant sectors: transverse veinlets forming rather reg ula r, 
long areae; lateral field not so overlapping as in the mediastinal 
vein bearing 3 branches. Free veins 4 in number, longitudinal, rather 
regular. Ovipositor almost straight, with apical valves small, lanceolate, 
separated by a small depression. 

Length of body 17 mm. ; length including wings 25 mm .; pronot. 
2*5 mm. ; post. fem. 9 mm. elytra 15 mm. ; ovipositor 11 mm. 

This species has much the same general form as D. marmoratus , 
but differs from it in its more rufous, uniform colouration, its shorter 
legs and the medio-internal spur of the posterior tibiae being not so long ; 
in the <$ the elytral venation is very different, while in the $ the transverse 
veinlets are more numerous. 
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Madasumma maindroni, sp. nov. 

Type : 1 <?, Cote de Malabar, Mahe (M. Maindron , 1902); Museum 
de Paris. 

c? ( fi g- 48). Size medium ; yellowish varied with blackish brown. 
Head rather small, but still a little wider than the pronotum in front; 
forehead flattened ; rostrum narrow, truncated at apex, with margins 
straight, much converging; face brownish, facial shield very narrow 
between the antennae, presenting two yellowish callosities, almost in 
contact on the median line. Palpi testaceous, pubescent; 4th joint 
of the maxillary palpi much shorter than 3rd, 5th rather large, feebly 
dilated at apex, with superior margin convex. Antennae yellowish, 
with 1st joint brownish. Eyes large, rounded ; ocelli rather large, the 
anterior one in a very small depression. 



Fig, 48 .—Madasumma maindroni, sp nov., <J. 


Pronotum markedly widening posteriorly, the insertion of lateral 
lobes nearly angular ; anterior margin slightly concave, posterior straight; 
disk slightly raised along the posterior margin, nearly flat in front, 
rufous, with two lateral brown bands in which are included the two 
impressed areas which are much more lateral than usual; lateral lobes 
yellow. Abdomen yellowish; subgenital plate rather long, subacute 
at apex. Genitalia very short, truncated at apex (in very bad state). 

Legs yellowish. Anterior tibiae subquadrate, very strongly swollen 
at base, their superior face brown with a small yellowish callosity above 
the swollen part; external tympanum rather large, oval, internal one 
very hollow under the swollen margin; metatarsi very short and thick, 
3rd joint very slender; middle tibiae a little thick and compressed ; 
tarsi as the anterior ones. Posterior femora feebly swollen, uniformly 
rufous yellow ; tibiae with 5 spines on each side ; metatarsi rather short 
thick. 
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Elytra rather wide, translucent in the dorsal field, but presenting 
brown spots along the anal vein, around the mirror, on the chords and 
along the humeral band; speculum large, nearly square, divided in the 
middle ; chords almost angular; diagonal short, sending a branch to 
the 1st oblique vein ; anal and axillary veins very strong, anal field 
widely reticulated ; 6 oblique veins, 2 of which are long and somewhat 
irregular, the others shorter and parallel; apical field short and reticulated 
in large areae ; lateral field yellow, the mediastinal vein bearing 8 branches. 
Wings a little longer than the elytra. 

Length of body 13 mm. ; length with wings 18 5 mm.; pronot. 2 mm. ; 
post. fern. 8 5 mm.; elytra 12 5 mm. 

Madasumma bimaculata, sp. nov. 

Type: 1 cL Bhoutan, Pedong (ex R. Oberthiir, 1897); Museum de 
Paris. 

$ (fig. 49). Size medium, rather elongate; testaceous, more or less 
greenish on the sides. Head small, a little flattened ; frontal rostrum 
very narrow, with a rather deep depression in which the anterior ocellus 
is located. Face short, yellowish. Palpi brownish, testaceous; 4th 
joint of maxillary palpi much shorter than 3rd, 5th also rather short, 
wide, triangular. Antennae brown, rather thick, their base nearly 
black. Eyes rather small, rounded. 



Fig. 49 .—Madasumma bimaculata, ap. nov., <$. 

Pronotum flat above, the limit of lateral lobes subangular ; anterior 
margin straight, posterior one a little convex; lateral lobes not very 
high, with inferior margin ascending very little forwards ; disk greenish, 
with a brown median line and two blackish triangular impressions; 
lateral lobes also greenish, but with extreme margin brown, the limit 
between the disk and the lobes forming a somewhat callous yellow band ; 
the band lined with black beneath. 
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Abdomen testaceous; superior anal valve triangular, rounded at 
apex, black ; genitalia (figs. 50 and 51) rather short, presenting two 
lateral lobes, notched at apex, and two median pieces, ascending between 
the lobes and ending in a very sharp point. 

Legs short, pubescent. Anterior tibiae rather strongly swollen, 
testaceous brown, with a blackish spot on the swollen part extending 
to the base, the apex equally blackish ; external tympanum nearly 
square, internal one narrow, almost slit-like. Posterior femora narrow, 
adorned with 3 black spots above; tibiae armed with 5 external and 
6 internal spines ; external spurs very short, internal spurs a little longer, 
especially the superior one; metatarsi short, thick, 3rd joint very long 
and slender. 

Elytra rather narrow, very long, brownish, with a greenish humeral 
band ; anal field very large, with 3 strong axillary veins ; anal vein 
broken at a right angle ; speculum rather small, nearly round ; diagonal 
vein rather short; 6 nearly regular oblique veins ; apical field with 
very distant veins and a very wide reticulation; mediastinal vein with 
10 branches. Wings a little longer than the elytra. 

Length of body 17‘5 mm.; length including wings 25 mm. ; pronot. 
3 mm.; elytra 19 mm. ; post. fern. 10 5 mm. 

This species is very remarkable for its colouration and is distingu¬ 
ished by the proportion of the length of elytra to the anterior part 
of the body. 


Madasumma gravelyi, sp. nov. 

Type : 1 <$, Kalimpong, Darjeeling dist., E. Himalayas, 24-iv— 
lO-v-15 (F H. Gravely). 

Size rather large, shape elongate; testaceous brown with a yellowish 
stripe along the elytral edge. Head somewhat mottled with brown ; 
frontal rostrum as wide as 1st joint of antennae, flat, not at all furrowed 
above ; ocelli small; face and palpi yellowish, the 5th joint of maxillary 
palpi slightly enlarged at apex. 

Pronotum mottled, with brown; disk a little darker than the lateral 
lobes ; anterior margin slightly concave, posterior sinuate. 

Abdomen yellowish brown with a median dark longitudinal band 
beneath. Cerci yellowish. Superior anal valve wide, rounded at apex. 
Subgenital plate rather long, triangular. Genitalia (fig. 52) very large, 
composed of two large lateral valves, curved upwards, and a very long 
acute median process, carrying at its base two small hooks directed 
upwards. 

Legs mottled with brown; anterior tibiae slightly swollen at base, 
the internal tympanum almost slit-like. Posterior legs wanting. 

Elytra long (fig. 47), rather narrow, with speculum longer than wide ; 
diagonal vein short; 5 oblique veins, of which 2 are long and parallel, 
and 3 short and curved, forming two widely separate groups; apical 
field long with regular nervation ; mediastinal vein with 12 stalks. Wings 
a little longer than the elytra. 

Length of body 22 mm.; length including wings 27 5 mm. ; elytra 
17 mm. 
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This species belongs to the marginipennis group, but the abdominal 
end is very characteristic. 

Madasumma darjilingensis, sp. nov. 

Type: 1 <?, Pashok, Darjeeling dist., E. Himalayas, Oct., 1917 
(F H. Gravely). 

Rufous brown, with a yellow stripe on the lateral lobes of pronotum 
and on the margin of elytra; feebly pubescent. Head with frontal 
rostrum flat, narrowing in front, its margins slightly projecting. Ocelli 
rather large, especially the lateral ones, the anterior one located almost 
at base of rostrum. Maxillary palpi testaceous, with 4th joint short, 
5th rather long and very little enlarged at apex. Antennae uniformly 
rufous. 

Pronotum with anterior margin straight, posterior margin very 
little sinuate, disk almost flat, slightly darkened and mottled with brown ; 
lateral lobes yellowish. 

Abdomen yellowish. Cerci slender, yellowish, a little darkened 
near the apex. Posterior abdominal region much differentiated, pos¬ 
terior margin of 9th tergite thick and feebly notched, 10th tergite widely 
notched (fig. 53), forming two triangular lobes; superior anal valve 
large, with thick margins, a little notched in the middle, its angles 
rounded; genitalia large (fig. 54), formed of a superior large, bifid piece, 
dentate at base and directed upwards at apex, and two inferior hooks 
projecting laterally; subgenital plate rather long, narrowing posteriorly 
but with apex rounded. 



Fig. 50.— Madasumma bimaculata, sp. nov., genitalia of <$, lateral view; fig. 51. 
apical part of the same, magnified; fig. 62. Madasumma gravelyi, sp. nov., genitalia of 
S, lateral view; fig. 53. Madasumma darjilingensis, sp. nov., apex of abdomen of <J, 
dorsal view; fig. 54. lateral view of the same; fig. 65. Mnesibulus andrewesi, sp. nov., 
S; fig. 66. id., lateral view of genitalia. 


Legs hairy, rufous, a little mottled with brown. Anterior tibiae 
r ather thick, flattened above, a little dilated at base ; internal tympanum 
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in the form of a wide slit, external one oval. Posterior tibiae armed 
with 5 spines on each margin; metatarsus short, thick, armed with 
3 external and 1 internal denticle. 

Elytra rather wide, pubescent, with a yellowish humeral band, but 
without a spot of the same colour ; axillary field with 3 very distinct 
veins, 2 of which are oblique and the 3rd strongly elbowed ; anal vein 
broken at right angle; speculum slightly longer than wide, divided a 
little before the middle; chords feebly curved ; 7 oblique veins, almost 
equidistant, 3 of which are almost straight, the other 4 short and curved ; 
apical field rather short, presenting 4 sectors, reticulated in large areolae. 
Wings a little longer than the elytra. 

Length of body 25 mm.; pronot. 3 5 mm.; post. fern. 13 mm. ; 
elytra 18’5 mm. 

This species is very close to M. greeni Chop, from Ceylon; it differs 
from it in the absence of a yellow spot on the elytra, in the speculum 
being placed a little more posteriorly, so that the diagonal vein and the 
chords are longer and the apical field shorter, and lastly and chiefly 
in the posterior abdominal region which is very different in the two 
species. 


Mnesibulus fuscipennis, sp. nov. 

Type: 1 Chalakudi, Cochin State, 14—30-ix-14 {F H. Gravely). 

Size medium; colouration more uniform than in the other species 
of the genus. Head reddish brown ; frontal rostrum a little narrower 
than the 1st joint of antennae, feebly rounded at apex and slightly 
furrowed above; face dark brown ; cheeks and palpi much lighter, 
reddish yellow; maxillary palpi with 4th joint very short, 5th a little 
longer than the 3rd and of the shape of an almost equilateral triangle. 
Antennae yellowish brown. 

Pronotum narrowing a little anteriorly, with anterior margin straight, 
posterior subangulate; disk nearly flat but slightly raised posteriorly, 
reddish brown with two irregular dark bands on the sides; lateral lobes 
lighter, with inferior margin rounded. 

Abdomen brown above, yellowish beneath. Cerci long, yellowish. 
Ovipositor as long as the cerci, straight, with apical valves small, black, 
for min g a small rounded mass, granulose in its apical half only, and 
ending in two obtuse teeth. 

Legs uniformly reddish brown; anterior tibiae a little darkened, 
strongly swollen at base, fusiform, with external tympanum oval, internal 
one hollow and almost quadrangular. Posterior tibiae bearing 5 spines 
on each superior margin; spurs short, especially the external ones. 

Elytra rather narrow, rather dark brown with a darker spot at base 
and a blackish stripe on the shoulder, a blackish spot a little before the 
middle of the edge and a few small light spots along this same edge; 
dorsal field with 10 veins, rather oblique, regular, except the 4th and 
5th which are more distant than the others first three veins free, the 
others emerging from the discoidal; transverse veinlets rather regular, 
forming nearly square areolae; lateral field lighter than the dorsal 
field; mediastinal vein bearing 6 branches. Wings extending much 
beyond the elytra. 

l) 2 
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Length of body 13 mm. ; length including wings 20 5 mm. ; post, 
fern. 8 mm. ; elytra 14 mm. ; ovipositor 7 mm. 

Mnesibulus andrewesi, sp. nov. 

Type : 1 Nilgiri Hills, alt. 5,500 ft., April, 1910 (H.L. Andrewes). 

$ (fig. 55). Size medium; testaceous brown. Head rounded, a 
little wider than the pronotum, presenting a wide brown band, extending 
from occiput to the apex of frontal rostrum and divided in the middle 
by a very slender light line ; rostrum wide, a little rounded at apex ; 
face yellowish, short. Palpi testaceous; 4th joint of maxillary palpi 
a little shorter than 3rd, 5th triangular, very obliquely truncated at 
apex. Antennae slender, rufous. Eyes rounded; ocelli rather large, 
yellow. 

Pronotum feebly transverse, very slightly narrowing anteriorly, 
with anterior margin slightly concave, posterior sinuate ; disk rufous 
brown; lateral lobes lighter, with inferior margin nearly straight. Ab¬ 
domen testaceous. Cerci very long. Genitalia very long, almost 
tubular, the superior part longer than the inferior (fig. 56). 

Anterior and intermediate legs rufous. Anterior tibiae strongly 
swollen, with an external oval tympanum opening above the swollen 
part; internal tympanum quite slit-like. Posterior legs wanting. 

Elytra rather narrow, testaceous ; speculum nearly rounded, with 
inferior margin interrupted a little before the external angle ; diagonal 
vein short; chords feebly curved, united with the mirror by two veinlets ; 
anal vein broken at right angle ; anal field with somewhat reticulated 
veins ; 4 oblique veins, 2 of which are long and slightly diverging, and 
2 short; apical field long, with 6 nearly longitudinal, regular sectors; 
transverse veinlets numerous, forming almost square areolae. Wings 
very caudate. 

Length of body 14 mm. ; length including wings 20‘5 mm. ; pronot, 
2 2 mm.; elytra 12 mm. 



NOTES ON FISHES IN THE INDIAN MUSEUM. 
XV. —Notes on Burmese Fishes. 


By Sunder Lal Hora, D.Sc., F.L.S., F.Z.S., Assistant Superintendent, 
Zoological Survey of India, Calcutta. 

Recently I had an opportunity of determining several small lots of 
fish from different parts of Burma for the Director, Harcourt Butler 
Institute of Public Health, Burma. Among these I found examples 
of Barbus (Puntius) binotatus (C.V.), Ctenogobius alcocki (Annandale) 
and of a new species of the subgenus Brachydanio. Of the last species 
several specimens were also collected by Dr. H. S. Rao in the Northern 
Shan States. In this paper I propose to write notes on these forms 
and to include the description of another new species of Brachydanio 
collected by Dr. B. N. Chopra in the Myitkyina District, Upper Burma. 


Ctenogobius alcocki (Annandale). 

1906. Gobius alcocki, Annandale, Journ. As. Soc. Bengal (n. s.) II, p. 201, fig. 1. 

1923. Ctenogobius alcocki, Hora, Mem. Ind. Mus. V, p. 774. 

Ctenogobius alcocki has hitherto been recorded from Port Canning, 
Calcutta and the Chilka Lake. Dr. B. N. Chopra and I collected several 
specimens of this species in a small tidal channel beyond the sacred 
temple at Puri. I have here to record its occurrence at Rangoon. The 
species was collected in a tank full of vegetation and situated to the 
west of the Harcourt Butler Institute of Public Health, Burma. 


Barbus (Puntius) binctatus (C.V.). 

1878. Barbus goniosoma , Day, Fish. India, p. 562, pi. cxxxvii, fig. 2. 

1916. Puntius binotatus , Weber and Beaufort, Fish. Indo-Auslral. Archipel 
III, p. 186, fig. 74. 

Barbus (Puntius) binotatus exhibits considerable individual varia¬ 
tion both as regards the form of its body and its colouration. Accord¬ 
ing to Weber and Beaufort this species is only found in “ Sumatra, 
Nias, Java, Bali, Lombok, Borneo, Banka, Biliton, Singapore, Malacca, 
Philippines,” for they did not recognize that the form described by Day 
as Barbus goniosoma from Mergui was synonymous with B. binotatus. 
I have examined two of Day’s original specimens from Mergui and a 
number of half-grown examples from Kambanta, Tavoy district, and 
find that they agree with Weber and Beaufort’s description of Puntius 
binotatus in every essential detail. In certain examples from Tavoy 
there is an indication of a black spot at the base of the anterior dorsal 
ray and another still more indistinct spot at the base of the caudal. 
The colouration is silvery except for the tips of the dorsal, anal and 
caudal fins which are grayish. 
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For convenience of reference I give below measurements in milli¬ 
metres of some of these examples :— 


Mergui. Tavoy. 


Total length without caudal 

95*5 

960 

75-3 

62 0 

Length of head 

261 

25*3 

217 

183 

Depth of body 

36-2 

370 

26-6 

21*2 

Length of snout 

7-6 

7*9 

5*7 

5*6 

Diameter of eye 

8-2 

7-8 

6-2 

60 

Interorbital width 

10*5 

9-5 

7*8 

6-5 

Longest ray of dorsal 

230 

240 

16-7 

16*6 

Longest ray of anal 

14-5 

14-3 

11-5 

10*6 

Length of pectoral 

20-6 

20-0 

16*8 

160 

Length of ventral 

180 

18-6 

140 

13*3 


Danio (Brachydanio) shanensis, sp. nov. 

D. 2/7; A. 3/10-12; P. 13 ; V. 8 ; C. 18. 

Danio {Brachydanio) shanensis is a small species in which the dorsal 
profile rises gently from the tip of the snout to the commencement of 
the dorsal fin, beyond which it slopes down to the base of the caudal. 



Text-fig. 1.—Lateral view of Danio (Brachydanio ) shanensis, sp. nov. x 3. 


The ventral profile is arched, except in the region of the caudal peduncle, 
where it runs parallel to the dorsal profile. The body is greatly com¬ 
pressed from side to side and the head is somewhat pointed. The length 
of the head is contained 3-8 to 4 times and the depth of the body 3*3 to 
3-7 times in the total length without the caudal. The diameter of the 
eye is contained 3 to 3-5 times in the length of the head ; it is almost 
equal to the length of the snout and is contained about 1*5 times in the 
interorbital width. The barbels are generally absent but in some spe¬ 
cimens a pair of short, stumpy barbels are present at the corners of 
the mouth. The mouth is obliquely directed upwards and is of 
moderate width. There are 10 short, stout and rather widely set gill- 
rakers. The commencement of the dorsal is slightly behind that of 
the anal and its longest ray is equal to the head without the snout; 
it has 2 spines and 7 branched rays, the last being split to the base. The 
anal fin contains 3 spines and 10-12 branched rays, the last being split 
to the base. The pectoral is shorter than the head and just reaches 
the ventral, which does not extend to the base of the anal. Both the 
paired fins are provided with short appendages at their bases. The 
caudal fin is deeply emarginate and is longer than the head. The scales 
are very thin and are hardly distinguishable in young specimens. There 
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are 34 scales in a longitudinal row and there are 8 rows in a transverse 
series. The scales are marked with longitudinal lines. The bases of 
the anal and the caudal fins are covered with thin scales. There are 
17 predorsal scales. The least height of the caudal peduncle iz con¬ 
tained 1*6 to 1*9 times in its length ; there are 10 scales round the caudal 
peduncle. The lateral line is incomplete. From the upper angle of the 
gill-cover it turns abruptly downwards and is then continued in the 
lower half of the body for a considerable distance, but it never reaches 
the base of the caudal fin. 

The colouration is very characteristic of the species. It possesses a 
broad, lateral band of a dark colour which becomes narrower posteriorly. 
With age it is broken up into a number of vertical bars anteriorly and 
the intervening spaces between these become silvery. There is a black 
streak along the back and the edges of the scales in the upper half are 
covered with black dots. The general colouration is pale olivaceous. 
The fins are diaphanous. In very young specimens the colouring is 
silvery all over. 

Type-specimen :—F 10814/1, Zoological Survey of India ( Ind . Mus.). 

The species seems to be quite common in the Northern Shan States. 
Dr. H. S. Rao collected a large number of specimens in rice fields, in 
pools and ditches in the bed of hill streams at Namkhan, Kutkai, Lashio 
and Hsipaw. 


Measurements in millimetres. 


Total length without caudal 

• 

. 300 

330 

38*0 

Length of head . . 

• 

. 7-4 

8-0 

10*0 

Height of body 

• 

. 8-2 

8-8 

11-5 

Length of snout . . 

• 

. 2*2 

2-3 

3-3 

Diameter of eye 

• 

2-2 

2-4 

30 

Interorbital width . 

• 

. 3*4 

3*4 

4-4 

Length of pectoral 


. 6-2 

6*8 

81 

Length of ventral 


, 4*0 

4-8 


Length of caudal peduncle . 

• 

. 6-8 

7-7 

80 

least height of caudal peduncle 


3-5 

4-2 

50 


Danio (Brachydanio) choprae, sp. nov. 

D. 2/7 ; A. 3/12-13; P. 13; V 7 ; 0. 20. 

Danio ( Brachydanio) choprae is a small species not more than 30 mm. 
in length. Both the dorsal and the ventral profiles are slightly arched. 
The body is compressed from side to side and the head is somewhat 
pointed. The length of the head is contained from 4 to 4-2 times and 
the depth of the body 3 2 to 3 5 times in the total length without the 
caudal. The diameter of the eye is very variable; it is contained from 
2*5 to 3-5 times in the length of the head. The snout is considerably 
shorter than the diameter of .the eye, which is contained from 1*3 to 
1*5 times in the interorbital width. There are two pairs of well-deve¬ 
loped barbels. The rostral barbel originates just in front of the nares 
and for the greater part of its length lies in a groove ; it is almost as long 
as the diameter of the eye. The maxillary barbel is much longer than 
the eye. The mouth is obliquely directed upwards and is of moderate 
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width. The gill-rakers are short and widely set. The commencement 
of the dorsal is opposite that of the anal; its longest ray is considerably 
shorter than the head; it contains 2 spines and 7 branohed rays. The 
anal fin contains 3 spines and 12 to 13 branched rays. The pectoral is 
slightly shorter than the head and just touches the base of the ventral, 
which is separated from the anal by a short distance. There is a short 
fleshy appendage at the base of the pectoral and a scaly appendage at 
the base of the ventral. The caudal fin is emarginate and longer than 
the head. The scales are thin and hardly visible in young specimens. 
There are 33 scales in a longitudinal row and there are 7 rows transversely 
arranged on the body. The base of the anal fin is covered with scales. 
There are 15 predorsal scales. The minimum height of the caudal 
peduncle is contained 1*3 to 1*7 times in its length ; there are 10 scales 
round the caudal peduncle. The lateral line is absent. 



Text-fig. 2. —Lateral view of Danio ( Brachydanio) choprae, sp. nov. x 3f. 


Danio choprae has a very characteristic colouration. It is pale 
olivaceous, the upper surface being much darker than the lower. 
Anteriorly there are several dark, broad, vertical bars which grow shorter 
in length as they recede backwards till they are reduced to mere dots, 
and in continuation of these there is a dark longitudinal stripe to the 
base of the caudal. There are two indistinct longitudinal bands in the 
upper half of the body and a black streak along the back. Both the 
dorsal and the anal fins are provided with longitudinal bands across 
their rays. Bach lobe of the caudal fin possesses a longitudinal black 
band. The fins are, otherwise, quite transparent. 

Type-specimen :—B 10811/1, Zoological Survey of India (Ind. Mus.). 

Several specimens of this new species were collected b.y Dr. B. N. 
Chopra in small rocky streams about Kamaing and Namma in the 
Myitkyina District, Upper Burma. 


Measurements in millimetres. 


Total length without caudal . 
Length of head 
Height of body 

Length of snout . , 

Diameter of eye ... 
Interorbital width 
Length of pectoral . . 

Length of ventral . . . 

Length of caudal peduncle 
Least height of caudal peduncle 



20-5 

20-5 

210 


. 50 

5-1 

50 


5-7 

60 

6-4 

0 

. 1-6 

1-6 

1-6 


2-0 

20 

1-8 


2*8 

2-7 

2-8 


. 4-7 

6-0 

4-5 


30 

30 

30 


4-0 

40 

4*0 


, 2-4 

30 

28 
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XVI.—On Fishes of the genus Esomus Swainson. 

By Sunder Lal Hora, D.Sc., F.L.S ., F.Z.S., Assistant Superintendent 
and D. D. Mukerji, M.Sc., Assistant, Zoological Survey of India, 
Calcutta . 

While identifying a small collection of fish from Rangoon one of us 
found an interesting variety of the composite species, Esomus danricu 
(Ham. Buch.). On going through the literature and after consulting 
Ahl’s 1 recent revision of the genus Esomus we decided to define, as far 
as possible, from the extensive material preserved in the Indian Museum 
collection, the specific limits of the various Indian species of this genus 
and to add notes on the Extra-Indian species as far as practicable. Efforts 
have also been made to get fresh material from different places in India, 
Burma and Ceylon and from other countries. Besides the fresh material 
collected from the neighbourhood of Calcutta, we have received collec¬ 
tions from Professor F. G. Meggitt of the Rangoon University, Mr. E. 
A. D’Abreu, Curator of the Central Museum at Nagpur, Professor George 
Matthai of the Punjab University, Dr. D. R. Bhattacharya of the 
Allahabad University, Mr. C. R. Narayan Rao of the Mysore University, 
Dr. B. Sundara Raj, Director of Madras Fisheries, Dr. Joseph Pearson, 
Director of the Colombo Museum, and Dr. H. M. Smith, Director of the 
Department of Fisheries, Siam. To all these gentlemen we offer our 
sincere thanks for the valuable help they have rendered us by sending 
the material. 


Genus Esomus Swainson. 

1839. Esomus , Swainson, Natural History, Fishes II, p. 285. 

1842. Nuria, Cuvier and*Va!enciennes, Hist. Nat, Poiss. XVI, p. 238. 

Esomus is a genus of small Cyprinid Fishes (sub-family Rasborinae) 
in which the body is elongated and strongly compressed from side to 
side. The dorsal profile is more or less straight. The mouth-opening 
is small and obliquely directed upwards. There are two pairs of barbels 
at the corners of the mouth, the anterior pair or the so-called rostral 
barbels are short, while the maxillary barbels are long and may extend 
as far back as the base of the anal fin. The dorsal is situated almost 
above the anal fin ; it is short with six branched rays. The anal is usually 
short with five branched rays. The lateral line, when present, is strongly 
arched anteriorly and runs in the lower half of the caudal peduncle. The 
scales are of moderate size. The gill-openings are large and the gill- 
rakers are short. The pharyngeal teeth are arranged in a single row, 
5—15. 

Distribution .—British India, Ceylon, Nicobars, Malay Peninsula. 
Malay Archipelago and French Indo-China. 


1 Ahl. Mitt. Zool. Mus. Berlin, XI, pp. 38-43 (1923). 

[ 4J ] 
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As is evident from the following account there has been great con¬ 
fusion regarding the Indian species of this genus, for which the inade¬ 
quate descriptions and poor illustrations of the earlier authors are mainly 
responsible. Moreover, many of the species exhibit considerable 
individual variability, and the lack of sufficient material from all parts 
of the country resulted in the authors’ considering individual variations 
as distinct species. After a careful study of a large number of speci¬ 
mens from different parts of India we are able to recognise only five 
species from within the limits of British India. These species may be 
distinguished with the help of the following key :— 

I. Lateral line complete or nearly so, extending to at 
least the base of the anal fin. 

A. Black spot above the base of pectoral; (sides without 

black, broad lateral bands, depth of body pro¬ 
portionately greater, being contained 2*9 to 4 
times in the length without the caudal) .. E. altus (Blyth). 

B. No black spot above the base of pectoral; (depth of 

body proportionately shorter, being contained 
3*7 to 4*6 times in the length without the 
caudal). 

i. Sides with black, broad, lateral bands, predorsal 

scales 19 to 20 .. .. .. E. thermoicos (0. V.) 

ii. Sides without black, broad, lateral bands, predorsal 

scales 17 .. .. .. E. barbatus (Jerdon). 

IL Lateral line absent or nearly so, piercing only 4 to 6 scales 
anteriorly. 

A. A well-defined precaudal spot; sides without lateral 

bands ; 12 scales round caudal peduncle .. E. ahli, sp. nov. 

B. No precaudal spot; sides with broad, lateral bands; 

14 scales round caudal peduncle .. .. E. danricus (H. B.). 

Besides the species enumerated above we have- examined specimens 
of E. metallicus Ahl 1 , and we take this opportunity to add a short note 
on the species in this paper. Attention is also drawn to a species des¬ 
cribed from Indo-China. 2 Of E. malayensis and E. caudiocellatus recently 
described by Ahl (op. cit.) we have not seen any specimens and are, 
therefore, unable to make any remarks on them. It seems probable, 
however, that the form recorded by Karoli 3 as Nuria danrica from 
Singapore is one of Ahl’s species from that region, but it is difficult to 
be certain without authentic material. 

Esomus altus (Blyth). 

I860. Nuria alta, Blyth, Journ. As. Soc. Bengal XXIX, p. 162. 

1868. Nuria alta, Gunther, Cat. Fish, Brit. Mus. VII, p. 201. 

1869. Nuria alta, Day, Proc. Zool. Soc. London, p. 668. 

1878. Nuria danrica var. alta. Day, Fish. India, p. 683, pi. cxlv, fig. 8. 

1885. Nuria danrica, Vinciguerra, Ann. Mus. Civ. Cenova (2) II, p. 93. 

1889. Nuria danrica var. alta. Day, Faun. Brit. Ind. Fish. I, p. 234, fig. 106. 

1890. Nuria danrica , Vinciguerra, Ann. Mus. Civ. Oenova (2) IX, p. 173. 

1910. Nuria danrica var. alta, Jenkins, Bee. Ind. Mus. V, p. 138. 

1923. Esomus altus, Ahl, Mitt. Zool. Mus. Berlin XI, p. 39. 

Esomus aUus is a Burmese species and can be readily distinguished 
by the possession of a complete lateral line and the characteristic black 

1 Ahl, Mitt. Zool. Mus. Berlin, XI, p. 42 (1923). 

* Lunel, Mem. Soc. Phys. Hist. Nat. Qenkve, XXVII, pp. 296-299, pi.—, fig. 2 (1881). 

a Karoli, Term&szetrajzi Fuzetek Budapest, V, p. 180(1881). 
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mark above the base of the pectoral. The absence of a broad, black 
lateral band is also a good diagnostic character. Day in 1878 recog¬ 
nised it only as a variety of E. danrica on account of the greater height 
of its body which, according to him, is 4£ instead of 5| in the length, 
and “ on its anal fin being a little lower ” According to Blyth’s original 
description the height of the body is about one-fourth of the total length. 
A rigid observance of this diagnostic character is responsible for a certain 
amount of confusion as is evident from Vinciguerra’s remarks in the 
works cited above. We have taken measurements of 19 examples and 
find a great deal of individual variability; the height of the body is 



Text-fig. 1 .—Esomus altus (Blyth). 

a. Lateral view X 1J ; b. Dorsal view of head and anterior part of body x 1J ; 
c. Ventral view of head’and anterior part of body x 1$ 

contained from 2-9 to 4 times in the length without the caudal. The 
type-specimen is, however, very remarkable in this respect, for only 
in this specimen is the height of the body 2-9 times in the length without 
the caudal. The length of the head is about one-fourth of the body 
length, though the proportion varies from 3-7 to 5 - l. The diameter of 
the eye is contained from 3 to 3-7 times in the length of the head. The 
snout is usually shorter than or equal to the diameter of the eye, but in 
exceptional cases it may be slightly longer. The caudal peduncle is 
1-5 times its least height and is encircled by 14 scales. There are 31 to 
33 scales in a longitudinal series and they are arranged on the body in 
7 transverse rows. The number of predorsal scales varies from 16 to 19. 
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None of the pectoral fin-rays are produced beyond the membrane; the 
pectoral reaches the base of the ventral. The maxillary barbels vary as 
regards their length, usually they extend as far as the base of the ventral, 
but in certain cases they reach the end of the anal fin. The lateral 
line is complete; it is sometimes interrupted above the base of the anal 
fin (see Day’s figures of the species). 

The colouration according to Blyth is as follows :—“ ruddy, with 
a broad yellow lateral band surmounted by a nearly obsolete black 
streak : gill-covers silvery; and a black spot above the base of the pec¬ 
torals : fins pale and yellowish, more or less tinged with dusky in the 
young ” 

Esomus altus was originally described from Tenasserim, but it seems 
to be fairly common even in northern Burma. The late Dr. N. Annandale 
purchased a fine series of specimens from the Mandalay market. There 
are altogether 38 examples of this species in the Indian Museum. The 
following table gives the localities of these specimens :— 


832 Cat. 

Tenasserim (Type) 

Maj. Berdmore 

2 

2451 

Moulmein 

F. Day 

1 

824 Cat. 

Pegu 

. F. Day 

6 

825 Cat. 

Prome 

F. Day 

5 

822 Cat. 

Mandalay 

Maj. Haden 

2 

823 Cat. 

» • 

. F. Day 

1 

1764, 1768, 1771, 
1773-6, 1779-80, 
1785-6, 1788, 
1791-4. 

s - 

N. Annandale 

16 

828 Cat. 

No locality 

? 

2 

10775 

F i 

Chaungwa, Myitkyna 

B. N. Chopra 

3 

Dist. 



In our opinion Vinciguerra’s examples of “ Nuria danrica ” from 
Rangoon and Bassein are probably to be referred to this species. 


Measurements in millimetres. 



Chaungwa 

Pegu 

Manda¬ 

lay 

Tenas¬ 

serim 

Moul¬ 

mein 


Total length without 
caudal 

66 

71 73 

505 

65 

78 

81 

80 

87 

64-5 

76 

Length of head 

16 

17 17 

135 

15 

17 

18 

195 

19 

15-5 

78 

Height of body 

185 

20 21 

14 

18-5 

22 

24 

27 

24 

17 

19 

Diameter of eye 

5 

5 5 

4 

4*5 

4-5 

5 

5-5 

5 

4-5 

5 

Interorbital width 

7 

8 8 

4-5 

5 

5*5 

(l 

65 

7 

5*5 

6 

Length of snout 

4 

4 4 

35 

4 

5 

5 

4*5 

5*5 

4-5 

5 

Length of caudal pedun¬ 
cle 

9-5 

12 11 

10 

12 

14 

16 

14 

15 

12-5 

14-5 

Least height of caudal 
peduncle 

8 

8 8-5 

6 

8 

9 

B 

11 

10 5 

8 

6*5 


Esomus thermoicos (Cuv. & Val.). 

1842. Nuria thermoicos, Cuvier and Valenciennes, Hist. Nat. Poiss. XVI p 238 
pi. 472. ’ ’ 

1868. Nuria danrica (in part), Gunther, Cat. Fish. Brit. Mus. VII, p. 200 
1923. Esomus thermoicos, Ahl, Mitt. Zool. Mus, Berlin XI, p. 40,' 
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Through the kindness of Dr. Joseph Pearson, the Director of the 
Colombo Museum, we have received 5 specimens of an Esomus collected 
from different localities in Ceylon. He informs us that, “ Mr. P. E. P. 
Deraniyagala of this department has collected several specimens from 
different parts of Ceylon, but he has been able to distinguish only one 
variety ” In this form the lateral line is more or less complete, but 
Diinker 1 has recorded from Ceylon “ Nuria danrica Buch. var. mala- 
barica Day ”, a form in which the lateral line is absent. We are unable 



Text-pig. 2 .—Esomus thermoicos (Cuv. & Val.). 

a. Lateral view x 1J; f>. Dorsal view of head and anterior part of body x 1£ ; 
c. Ventral view of head and anterior part of body x 1J. 


to comment on this record in the absence of authentic material, but 
it may safely be presumed that the commonest species of the genus in 
Ceylon is E. thermoicos. This species is characterized as follows :— 

D. 2/6 ; A. 3/5. 

Esomus thermoicos is a well built species in which the length of the 
head is nearly equal to the depth of the body and is contained from 
3*8 to 4-5 times in the total length without the caudal, but the length 
of the head and the depth of the body become proportionately smaller 

1 Diinker, Mitt. Zool. Mus. Berlin XXIX, p. 266 (1912). 
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with age. The diameter of the eye is contained from 3-2 to 3*8 times 
in the length of the .head. The snout is equal to or slightly shorter 
than the diameter of the eye. The interorbital region is flat and its 
width is 1*5 times the diameter of the eye. The maxillary barbels reach 
the end of the pectoral fin or extend slightly beyond it. The lateral 
line is well marked and more or less complete ; it is interrupted above 
the base of the anal fin in certain examples. There are 19 or 20 pre- 
dorsal scales. The pectoral rays are not drawn out and, except in young 
individuals, do not reach the ventrals, which are separated from the anal 
by a considerable distance. The caudal peduncle is slightly shorter 
than the head and is twice its minimum height; it is encircled by 14 
scales. There are 32 to 34 scales along the lateral line and there are 
7 transverse rows of scales on the body. 

The upper half of the fish is darker in colour. There is a broad, black 
lateral band between the eye and the base of the caudal, and a black 
streak along the dorsal surface. 

Esomus thermoicos is found in Ceylon. It was originally described 
from the hot springs at Kanniya. Mr. P. E. P. Deraniyagala of the 
Colombo Museum informs us “ that no Esomus danrica is to be found 
within the radius of 300 yards of the hot springs at Kanniya, judging 
from two collections of fishes from these springs. Other fishes also said 
to be found in these springs are absent, including the famous {Barbus) 
Puntius thermalis ” 


Measurements in millimetres. 


Total length without caudal 

. 37 

40 

56 

56 

72-6 

Length of head 

. 9*5 

10 

13 

12*5 

16 

Height of body 

10 

10-6 

14 

13 

17 

Diameter of eye 

2*5 

3 

4 

35 

4-2 

Interorbital width 

. 4 

4 

5 

5*6 

6*8 

Length of snout 

2-5 

26 

3 

3 

4 

Length of caudal peduncle 

8 

9*6 

13 

12 

13 

Least height of caudal peduncle 

3-5 

4 

6-5 

6*6 

7*5 


Esomus barbatus (Jerdon). 

1849. Leuciscus barbatus, Jerdon, Madras Journ. Litt. Sci. XV, p. 322. 

1865. Esomus thermoicos, Kner, Nmara-Exped.-Zool. Fische., p. 363. 

1867. Esomus (Nuria) maderaspatensis, Day, Proc. Zool. Soc. London, p. 300. 

1868. Nuria danrica (in part), Gunther, Cat. Fish. Brit. Mus. VII, p. 200. 
1878. Nuria danrica (in part). Day, Fish. India, p. 583. 

1889. Nuria danrica (in part). Day, Faun. Brit. Ind. Fish, I, p. 334. 

1916. Nuria danrica, Sundara Raj, Rec. Ind. Mus. XII, p. 269. 

1916. Esomus danrica, Weber and Beaufort, Fish. Indo-Austral. Archipel. Ill, 
p. 83, fig. 30. 

1923. Esomus maderaspatensis, Ahl, Mitt. Zool. Mus. Berlin XI, p. 40. 

1927. Nuria danrica, Narayan Rao and Seshachar, Half-yearly Journ. Mysore 
University I, No. 2, p. 16. 

Through the kindness of Dr. B. Sundara Raj and Mr. C. R. Narayan 
Rao we have received a large number of specimens of Esomus barbatus 
rom different localities in South India. The species is closely allied 
to E. thermoicos from Ceylon, but can be readily distinguished by its 
characteristic colouration and by the possession of 17 predorsal scales. 

D. 2/6 ; A. 3/5. 
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The length of the head is contained from 4*1 to 4*5 times and the 
depth of the body from 4 to 4*4 times in the total length without the 
caudal. The head becomes proportionately shorter with age. The 
diameter of the eye is contained from 3-4 to 4*2 times in the length of 
the head. The snout is equal to or slighly longer than the diameter of 
the eye. The interorbital width is somewhat greater than the dia¬ 
meter of the eye. The maxillary barbels usually extend up to the middle 
of the pectoral, but they may be slightly longer or shorter. The lateral 
line is complete and well defined. There are 30 to 32 scales along the 
lateral line and 7 transverse rows on the body. There are 17 predorsal 
scales. The pectoral rays are slightly produced in young individuals 
only. Except in young specimens the pectorals do not reach the ventrals 
and the latter do not extend to the anal. The caudal peduncle is slightly 
shorter than the head in young individuals, but in full grown speci 
mens it is slightly longer ; its least height is about half of its length. 
There are 14 scales round the caudal peduncle. 

In Esomus barbatus the body is silvery white, darkish above and 
lighter below. On the sides there are broad but indistinct silvery bands 
with a streak of a darker colour running along the middle of the body 
and becoming quite prominent behind the ventral fin. The fins are 
diaphanous. 

The species is quite common in South India, and is represented in 
the Indian Museum collection from the following localities :— 

Madras F. Day 1 

• Mopad, Nellore Dist., Madras Madras Fisheries 19 

. Verkaipudie, Nellore Dist., Mad¬ 
ras Ditto 106 

. Porpandal, Chenglepet Dist., Mad- 

ras # # ♦ Ditto . 72 

. Mysore . « C. It. Narayan Rao 2 

Measurements in millimetres. 


2591 

_ 10796 
F — 

_ 10797 
F — 

_ 10798 

F — 

„ 10799 
F — 


Verkaipudie Mopad 


Total length without caudal 

50-5 

55 

58 

605 

67 

71 

77 

87 

Length of head . . 

12 

13 

14 

14 

15 

16 

17-5 

19 

Height of body 

12 

13 

14 

13*7 

16-2 

17 

19 

21 

Diameter of eye 

35 

3-5 

4 

3 5 

4 

4-2 

4-5 

4-5 

Interorbital width 

3-7 

3-7 

4-5 

4 

5 

5 

6 

6*7 

Length of snout 

3;2 

4 

4 

4 

4-2 

4-7 

6*2 

5-7 

Length of caudal peduncle 

11 

12*5 

13 

13-7 

16 

16*5 

16-5 

20 

Least height of caudal peduncle. 

6 

6-5 

6-7 

7 

7-6 

7*7 

8-5 

9-5 


Esomus ahli, sp. nov. 

1869. Nuria malabarica (in part), Day, Proc. Zool. Soc. London, p. 559. 

1878. Nuria danrica var. malabarica (in part). Day, Fish. India, p. 683. 

1889. Nuria danrica (in part) Day, Faun. Brit. lnd. Fish. I, p. 334. 

1923. Esomus malabaricus, Ahl (nec Day), Mitt. Zool. Mus. Berlin XI, p. 42 

The absence of the lateral line has been considered to be the chief 
characteristic of Day’s Esomus malabaricus, and it was probably this 
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assumption that led Day in 1869 to confuse the Irrawaddi specimens 
with the Malabar examples without the lateral line. From an exami¬ 
nation of a large series of specimens from India and Burma we have 
come to the conclusion that the Burmese form described as tnalabaricus 
by Ahl is quite distinct from Day’s malabaricus from Trichur. We 
consider the former to be a hitherto undescribed form and have great 
pleasure in associating it with the name of Dr. Ernst Ahl. Esomus ahli 
may be described as follows :— 

D. 2/6; A. 3/5; P. 13 ; V 7 ; C. 20. 

Esomus ahli is a small species which does not grow to more than 2*5 
inches in length. The head is contained from 4'1 to 4-4 times and the 
depth of the body from 3-7 to 4 times in the total length without the 
caudal. The head is proportionately longer and the body is deeper in 



Text-fig. 3 Esomus ahli, sp. nov. 

a. Lateral view x 2 ; b. Dorsal view of head and anterior part of body x 3 ; c. Ventral 
view of head and anterior part of body x 3 ; d. Phryngeal bones with teeth x 12. 


young individuals. The diameter of the eye is about one-third the 
length of the head. The interorbital width and the snout are consider¬ 
ably shorter than the diameter of the eye. The maxillary barbels are 
very variable. In some they extend up to the middle of the pectoral 
fin only, while in certain other specimens they reach beyond the base 
of the anal fin. The aorsal fin commences opposite the 18th longitudinal 
scale and there are 15 to 16 predorsal scales. The lateral line pierces 
from 4 to 6 scales only. There are 27 to 28 scales in a longitudinal 
series and they are arranged on the body in 6 transverse rows. The 
pectoral fin is long and reaches the base of the ventral which extends to 
the base of the anal fin. The outermost rays of the paired fins and the 
third spine of the anal fin are greatly drawn out. In the Moulmein 
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examples this condition is better marked than in those from Rangoon. 
The least height of the caudal peduncle is contained from 1*5 to 2 times 
in its length. There are 12 scales round the caudal peduncle. 

The colouration in spirit is silvery with a well marked black pre- 
caudal spot. 

Type-specimen :—F 10794/1, Zoological Survey of India ( Ind . Mus.). 

Esomus ahli is found in pools and ditches and has so far been recorded 
from Rangoon, Moulmein and Akyab in Burma. The following table 
gives the exact localities of the specimens in the Indian Museum col¬ 
lection :— 


10794 

p — 

829 Cat. 
„ 6344-5 


Rangoon (Type-series) 
Rangoon 

Rangoon 


F. G. Meggitt 
F. Day . 

S. A. Harris 


, 7448-72 
1 

, 10795 
1 

, 10810 
1 


Outside Farm caves near 
Moulmein 

Akyab . 


Lasbio, N. Shan States, 
Burma 


F. H. Gravely 
. E. S. Feegrade 


Director, Harcourt Butler 
Institute of Public 
Health 4 


Measurements in millimetres . 


Moulmein. 


Rangoon. 


Total length without caudal 
Length of head 
Height of body 
Diameter of eye 
Interorbital width * 

Length of snout 

Length of caudal peduncle 

Least height of caudal peduncle. 


r~ 

___✓ 

- 

- 'N 

r~ 



- 

29 

31-5 

33 

35 

28 

30 

31*5 

45 

7 

7-5 

7-5 

8 

6-5 

7 

7 

95 

7-5 

8-6 

8-5 

8-7 

7 

8 

9 

12 

2‘5 

2-5 

2-5 

2*5 

2 

2 

2 

2-5 

2 

2 

2 

2 

2-5 

3 

2 

2-5 

2 

2 

2 

2 

1-5 

2 

2 

2 

6 

6 

6 

6*5 

6 

6-5 

6 

8 

32 

3-7 

4 

4 

35 

4 

35 

5 


Esomus danricus (Ham. Buch.) 

1822. Cyprinus danrica, C. jogia, C. sutiha, Hamilton Buchanan, Fish. Ganges 
pp. 325-327, 390, 391, pi. xvi, fig. 88. 

1839. Perilampus recurvirostris , P. macrouru, P. thermophilus, McClelland, 
As. Res. (Ind. Cyprinidae), XIX, pp. 290, 291, 398, 399 ; pi. xlvi, figs. 
2B, 3B, pi. liv, fig. 19. 

1839. Esomus vittatus , Swainson, Nat . Hist. Fish. II, p. 285. 

1842. Nuria therrrwphylos, Cuvier and Valenciennes , Hist. Nat. Poiss . XVI ; 
p. 240. 

1853. Nuria danrica, Bleeker, Verb . Bat. Gen. XXV, p. 130. 

1863. Esomus danrica , Bleeker, Atl. Ichthyol. Ill, p. 32. 

1867. Esomus malabaricus , Day, Proc. Zool. Soc. London , p. 299. 

1868. Nuria danrica (in part), Gunther, Cat. Fish. Brit Mus. VII, p. 200. 

1869. Nuria malabarica (in part), Day, Proc. Zool. Soc. London , p. 559. 

1878. Nufia danrica (in part), Day, Fish. India, p. 583, pi. cxlv, fig. 7. 

E 
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1889. Nuria danrica (in part). Day, Faun. Brit. Ind. Fish . I, p. 334. 

1907. Nuria danrica, Annandale, Bee. Ind. Mus. I, p. 41. 

1909. Nuria danrica, Jenkins, Bee. Ind. Mus. Ill, p. 287. 

1912. Nuria danrica var. malabarica, Dunker, Mitt. Zool. Mus. Berlin XXIX, 

p. 266. 

1912. Nuria danrica var. grahami, Chaudkuri, Bee. Ind. Mus. VII, p. 44, pi. 
xxix, fig. 3. 

1913. Nuria danrica, Cfiaudhuri, Bee. Ind. Mus. VIII, p. 253. 

1915. Nuria danrica, Southwell, Bee. Ind. Mus. XI, p. 315. 

1915. Nuria danrica var. grahami, id., ibid., XI, p. 315. 

1923. Esomus thermophylus, E. sutiha, E. jogia, E. danricus, E. lineatus, Ahl, 
Mitt. Zool. Mus. Berlin XI, pp. 40-42. 

Esomus danricus is the most widely distributed Indian species of 
the genus, and we have examined a very large series of specimens from 
all parts. The species exhibits a great range of individual variability, 
especially as regards the length of the maxillary barbels, the structure 
of the paired fins and the composition of the lateral band on the body. 
From a very careful study of the extensive material at our disposal we 
are led to conclude that the various forms described from Bengal, Assam, 
the United Provinces and Orissa are synonymous with one another. We 
have also included Day’s malabaricus in the above synonymy, but not 
without some hesitation. The specimens identified by Day as E. mala- 
baricus are not in a good state of preservation, but as far as can be 
judged from these specimens they do not differ materially from the 
common Bengal species. Diinker’s Nuria danrica var. malabarica from 
Ceylon probably belongs to this species, but we cannot express a definite 
opinion without examination of authentic material. In view of the 
great confusion that has hitherto prevailed about Esomus danricus we 
propose to give below a short description of the species :— 

The length of the head is contained from 3*5 to 5 times and the depth 
of the body from 3*3 to 4*8 times in the total length without the caudal. 
The diameter of the eye is contained from 3 to 4 times in the length of 
the head. The interorbital width is usually slightly greater than the 
diameter of the eye, but in some examples it is equal to or even shorter. 
The snout is invariably shorter than the diameter of the eye. The 
length of the maxillary barbels is variable ; usually they extend to the 
middle of the pectorals but may reach their base or extend even a little 
further. There are 16 to 17 predorsal scales. The lateral line pierces 
from 4 to 6 scales only anteriorly. There are 27 to 30 scales in a longi¬ 
tudinal series and these are arranged on the body in 6 transverse rows. 
The pectoral reaches the base of the ventral, which extends to the base 
of the anal. The outer rays of the paired fins usually extend for a con¬ 
siderable distance beyond the fin membrane, but their length varies 
considerably. The minimum height of the caudal peduncle is contained 
from 1-2 to 2 times in its length. There are 14 scales round the caudal 
peduncle. 

There is a broad lateral band of a black colour extending from behind 
the eye to the base of the caudal fin. This band is very variable, and 
in certain examples is represented as a silvery band only. The body 
is silvery, the upper half being slightly darker. 

Esomus danricus is very common in the ponds and ditches of Bengal, 
Bihar, Orissa, Assam, United Provinces, Central Provinces and the 
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Punjab. It is also found in South India. In the Indian Museum col¬ 
lection the species is represented from the following localities :— 


F 10776 

9 

Madhopur, Punjab . . 

Punjab Fisheries . 

3 

10786 

F “f“ 

9 

Punjab . • 

99 99 

3 

F 10777 

• 

Chawas Nallah, Punjab . 

G. C. Howell 

3 

p 10778 

• 

Lahore, Punjab 

George Matthai 

4 

F 10782 

1 

• 

Puranapokra, Kon, Mirzapur, 
U. P. . 

Mrs. Johnston 

2 

6208-11 


Hazratgunge, Lucknow, U.P. 

S. W. Kemp 

4 

_ 10781 

F 1 

• 

Agra, U. P. 

Zool. Dept., Allahabad 
University 

3 

F Z™ 

• 

Kalinaddi, Meerut, U. P. 
(Type of var. grahami) 

Capt. J. D. Graham 

1 

F 7283 

• 

Delhi, U. P. 

Mus. Coll. 

1 

f 6 M 

• 

D 99 • 

Malaria Officer, Lahore 

1 

P 7 ^ 


Bhagmati R., Champaran 
Dist., Biliar 

M. Mackenzie 

1 

7685 

1 


Ditto 

99 99 

1 

F 10791 

• 

Gandak R., Siripur, Saran 
Dist. 

9 * J.* 

1 

_3759 „ 
F —r—, F 

3763*1 




,4211-12 


►Siripur, Saran Di«t. 


, 5366-70 
1 

, 10779 
1 

, 10780 
i 

, 10783 
1 

7 10788 
1 

B 10789 


Nerbudda R,P Mandla Diet 
C. P. E. A. D’Abreu 

Carlsingeon Panchmarhy, 

C. P. ? 

Nawegaon Lake, Bhandara 
Dist., C. P.. E. A. D’Abreu 

Champadanga, near Calcutta R. Hodgart 


Khardah, 24-Pergs. Dist., 

Bengal ... D. D. Mukerji 
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„ 6756-62 
p i 

Gatigarli, Hughly Dist., Ben- 
gal • 

A. Rahman . 

7 

6592-6601 

P-f— 

Khanpur, Hughly Hist., 
Bengal . 

„ >» • 

10 

p 15^2, F Berhampur Court, Bengal 

S. W. Kemp 

2 

1468-73 

F 1 

Port Canning, L. Bengal 

N. Annandale 

6 

13918-13930 

Jessore Bheels, E. Bengal • 

Wood-Mason & Alcock 

13 

„ 6374 1 

F —’ 

Khulna, E. Bengal 

J. Caunter . 

13 

6377-88 

F — J 




2027 

F — 

. Manbhum . 

A. K. Hallowes 

1 

„ 10790 

F — 

. Amlabad, near Jharia, Man¬ 
bhum Dist. 

D. D. Mukerji 

20 

827 (Cat.) 

• Calcutta Bazaar 

F. Day 

12 

„ 7118-22 

F i 

. Nomati, Darrang Dist., 
Assam 

S. W. Kemp 

5 

„ 7135-38 
p i 

Ditto 

99 99 99 * 

4 

„ 10793 

P 1 

Between Chittagong and Sul¬ 
tan Bagu Bastan 

N. Annandale & S. W. 
Kemp 

2 

10792 

F 1 

Drummondgiyige Tank 
(Daman) 

? 

2 

F 7745 

F T~ 

Dibrugarh, N. E. Assam 

S. W. Kemp 

1 

F 7173 
* — 

. Sur Lake, Puri, Orissa . 

N. Annandale 

1 

10784 
p i 

. Nellore Dist., Madras 

99 99 • 

1 

n 10785 

F 1 

. Colair Lake, Kistna Dist. 

99 99 • • 

2 

2450 

. ? 

F. Day 

1 

830 (Cat.) 

• ? . • » 

? . 

1 

T 9922 

* T 

? 

R. B. Seymour Sewell . 

3 

_10787 

p i 

. ? 

? 

8 



Measurements in millimetres. 


Punjab. 


United 

Provinces. 


Bihar. 


Central 

Provinces. 


Bengal. Assam. Orissa. Madras. 


Total length without 44 
caudal. 


50 52-5 25 29 30 35 


42 30 32 36 37 41 45 26 


Length of head 


12-5 12*5 7 7-5 7*5 9 


10 7*5 7-5 7-5 9 10 9*5 7 


Height of body 


11 13 13 5-75 6-5 6*5 9 9*5 10 7‘5 7-5 7-5 9 10 10*5 7 9 10 8-5 11 


Diameter of eye 


3-5 3-5 3-5 2 2*5 2*25 2-75 3 32223332 3 3 2*25 3 


Interorbital width 5 5 5 3 3*25 3’25 4 4 4 2 2 2 2 2 2-5 3 3 5 4 

Length of snout 3 3'5 3*5 2 2 2 2*25 2*5 2'5 2 2 2 2 2 2*5 1*75 2 2 


Length of caudal pedun- 9 10 10 5 6-75 6 7 

cle. 


8 8 6 6-5 7 7 9 


5-75 6-25 7 6-5 8 


Least height of caudal 5 6 6 2*5 3 3 3"5 4 4 3*5- 3"5 4 4*5 5 5 3 4 5 4 

peduncle. 


1928. ] S. L. Hora & D. D. Mukerji : Notes on Fishes. 
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Esomua metallicus Ahl. 

1923. Esomus metallicus, Ahl, Mitt. Zool. Mus. Berlin XI, p. 42. 

Through the kindness of Dr. H. M. Smith, Director, Department 
of Fisheries, Siam, we have received a number of specimens of the genus 
Esomus from Nontaburi in Central Siam and from Nong-Khor in the 
south-eastern part of Siam. Though these examples differ in certain 
respects from Ahl’s description of E. metallicus , we have little doubt 
that they belong to the same species. The species was described from 
seven specimens collected at Petchaburi. 



CU. 




c. 


Text-fig. 4 .—Esomus metallicus Ahl. 

a. Lateral view x 2 ; b. Dorsal view of head and anterior part- of body X 3 } 
c. Ventral view of head and anterior part of body x3. 

The lateral line in all the specimens examined by us does not extend 
to the anal fin ; in some cases it does not even reach the base of the ven¬ 
tral. The maxillary barbels vary considerably as regards their length, 
generally they reach the base of the anal fin or extend beyond it, but 
in some specimens they do not extend beyond the base of the ventral. 

Usually there is a distinct lateral band commencing from behind 
the eye and extending to the base of the caudal fin. In some specimens 
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it becomes indistinct in the anterior half of the body, but is prominent 
in the tail region. 

Esomus metallicus is distinguished by its long maxillary barbels, by 
the presence of the lateral line at least to the base of the ventral and by 
its characteristic colouration. 

Specimens from the following localities are represented in the Indian 
Museum collection:— 

Nontaburi, Central Siam . H. M. Smith • . 8 

Nong-Khor, South-east Siam „ „ „ . 19 

Measurements in millimetres. 


Nontaburi Nong-Khor. 


Length without caudal . 

' 37*5 

39 

40 

46 

r 

31 

34 

35 

38 

Length of head 

8*5 j 

9 

9 

10 

9 

8*2 

8*5 

9 

Height of body . . 

9 

10 

10-5 

13 

9*6 

9 

9 

11 

Diameter of eye 

3 

3 

3 

3 

3 

2*5 

2*5 

2*8 

Interorbital width . . . 

3*5 

4 

3*5 

4-5 

3 

3 

3 

3 

Length of snout 

2 

2 

2 

2-6 

2*2 

2*2 

2*2 

2*3 

Length of caudal peduncle 

9 

9 

9-5 

10 

7*6 

7 

7*5 

8 

Least height of caudal peduncle 

4 

4-6 

5 

6*6 

4*2 

4 

4 

4*5 


F 


F 


10800 

1 

10801 
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The form of the fish as shown in the figure is the result of preserva¬ 
tion. The figure of the head region shows a prominence in the middle 
of the lower jaw. Such prominence is absent in Esomus. We are unable 
to add anything further about this form and only include it here for 
convenience of reference. 



ZUR KENNTNIS DER MIKROFAUNA VON BRITISCH INDIEN. 

II. HYDRACARINA. 

Von Dr. C. Walter, Zoologische Anstalt der Universitdt, Basel. 

Allem Anscheine nach wird in den kommenden Jakren die Wasser- 
milbenfauna Indiens das Interesse der Forscher mehr beanspruchen als 
dies bis heute der Fall gewesen ist. Es diirfte desbalb nicht unange- 
braeht sein, der Beschreibung einer Anzahl neuer Hydracarinen aus 
Vorder-Indien, die mir Herr Dr. P A. Cbappuis freundlichst zur 
Bearbeitung zugestellt hat, eine Zusammenstellung der Literatur und 
der bis jetzt im indo-australischen Faunengebiete nachgewiesenen Arten 
vorausgehen zu lassen. 

Literatur. 

Canestrini, G. Acari nuovi o poco noti. 

1884. Atti R. Istit. Ven. sc., T. 2, ser. 6, p. 719. 

Fur Queensland wird die an einem Wasserkafer schmarotzende 
Larve von Hydrarachna odontognaiha Can. beschrieben. 

Daday, E. Microscopische Siisswassertiere aus Ceylon. 

1898. Term. FiXzetek, Vol. 21, Anhangsheft, pp. 85-116, fig. 41-55. 
Atax nodosus = Neumania nodosa (Daday). 

Atax singalensis = Unionicola singalensis (Daday). 

Curvipes conglobatus = Fiona conglobata (C. L. Koch) ??. 
Curvipes Horvathi = Fiona horvathi (Daday). 

Frontipoda picta = Oxus pictus (Daday). 

Frontipoda ceylonica = Oxus ceylonicus (Daday). 

Arrenurus singalensis = Arrhenurus singalensis Daday. 

,, Madaasszi = „ madaraszi Daday. 

,, ceylonicus = „ ceylonicus Daday. 

„ rostratus = „ rostratus Daday. 

„ orientalis = ,, orientalis Daday. 

,, congener = ,, congener Daday. 

Hydryphantes silvestrii = Eupatra silvestrii (Daday). 

Hydrachna dilatata = Hydrarachna dilatata Daday. 

Als Curvipes conglobatus bezeichnete Daday eine Larve aus den 
Siimpfen von Madatugama, obwohl Imagines dieser Art weder auf 
Ceylon noch im iibrigen Faunengebiete nachgewiesen worden sind. 
Die Richtigkeit dieser Bestimmung ist daher stark zu bezweifeln. Auch 
scheint das als Mannchen von C. horvathi beschriebene Exemplar einer 
andern Art anzugehoren. Es unterscheidet sich vom Weibchen durch 
eine Reihe von Merkmalen (Palpus, Bau und Borstenbesatz der Beine, 
Kralle, Zahl der Genitalnapfe u. a. m.), so dass meiner Ansicht nach 
die beiden Individuen nicht die Gesolilechtstiere ein und derselben Art 
sein konnen. 

Koenike, F. Eine unbekannte Eylais-Form nebst einer Notiz zur 
Synonymie einer verwandten Art. 

Ergebnisse einer Reise nach dem Pacific (Schauinsland 1896-1897). 

[ 57 ] 
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1900. Zool. Jahrb. Syst., Vol. 23, pp. 125-132, fig. 1-7. 

Etflais schauinslandi Koen. Lagune auf d’Urville-Insel in der 
Cookstrasse (Neuseeland). 

Dad ay, E. Mikroscopische Siisswassertiere aus Deutsch-Neu-Guinea. 

1901. Term. Fuzetek , Vol. 24, pp. 1-56, pi. 1-3. 

A tax multiporus = Neumania ( Lemienia ) multipora (Daday). 
Curvipes piersigi — Fiona piersigi (Daday). 

Arrenurus koenikei = Arrhenurus koenikei Daday. 

Piersig, R. Beitrage zur Kenntnis der Hydrachnidenfauna dea Bis- 
marck-Arcliipels. 

1904. Arch. f. Naturgesch.,Vo 1. 1, pp. 1-34, pi. 2-5 (s. auch : Piersig, 
R., In- und auslandische Hydrachniden. 1898. Zool. Anz. t 
Vol. 21, pp. 568-575). 

Arrhenurus daJdi Piersig. 

„ laticodulus Piersig. 

„ latipetiolatus Piersig. 

„ altipetiolatus Piersig. 

„ bicomutus Piersig. 

„ lohmanni Piersig. 

„ quadricaudatus Piersig. 

„ matupitensis Piersig. 

„ quadricomutus Piersig. 

Oxus dahli Piersig. 

Oudemans, A. C. In Nova Guinea. Resultats de Vexpedition Scienti - 
fique Neerlandaise d la Nouvelle Guinee. Acari. 

1906. Vol. 5, pp. 101-162, pi. 3, fig. 88-93. (s. auch: Oudemans, 
A. C. in Entomologische Berichten, 1905, No. 23, p. 223). 

Der Verfasser beschreibt als Limnesia jamurensis eine auf Mansonia 
unicolor Theob. festsitzende Larve aus der Umgebung des Jamur-Sees. 
Wie die Figuren zeigen, handelt es sich nicht mehr urn eine Larve, 
sondern um ein Nymphophanstadium, und dann gehort die Art ganz 
bestimmt nicht in das Genus Limnesia. Die Gattung genauer zu bestim- 
men, ist jedoch nicht moglich. 

Piersig, R. Ueber Susswasser-Acarinen von Hinterindien, Sumatra., 
Java und den Sandwich-Inseln. (Reise von Dr. Walter Volz). 

1906. Zool. Jahrb. Syst., Vol. 23, pp. 321-394, pi. 13-21. (Ausgegeben ; 
11. Mai 1906). 

Java : Atax afftnis = Unionicola qffinis (Piersig). 

Fiona pseudouncata Piersig. 

Limnesia lembangensis Piersig. 

Amasis minimus = Sigthoria minima (Piersig). 

Arrhenurus aculeatifrons Piersig. 

„ gibberifrons Piersig. 

Diplodontus despidens var. monticolus Piersig. 

Sumatra : Neumania volzi Piersig. 

,, ambigua Piersig. 

Fiona multipora Piersig. 

,, bipunctata Piersig. 
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Arrhenurus pseudoajjinis Piersig. 

„ belaniensis Piersig. 

„ bicornicodulus Piersig. 

„ palembangensis Piersig. 

„ gradlipes Piersig. 

Eupatra rotunda Piersig. 

Eylais pseudorimosa Piersig. 

Siam : Ecpolopsis multiscutata = Koenikea multiscutata (Piersig). 
Fiona pachyderma Piersig. ‘ 

Brachypodopsis coerulea = Axonopsis coerulea (Piersig). 
Hydrachna semiscutata = Hydrarachna semiscutata Piersig. 

„ volzi = „ volzi Piersig. 

Koenike, F. Hydrackniden aus Java. 

1906. Jahrbt Hamburg. Wiss. Anst., Vol. 23, 2. Beikeft, pp. 105-137, 
pi. 1-2. (Ausgegeben : 25. Oktober 1906). 

Von den in dieser Arbeit als neu beschriebenen Arten lassen sick 
zwei ganz bestimmt auf PiERSiGscbe Formen bezieben, deren Diagnosen 
wenige Monate friiber erscbienen sind. Neumania megalommata Koen. 
ist ein Synonym von N. ambigua Piersig, Limnesia genlilis Koen. ein 
solches von L. lembangensis Piersig. Sehr wahrscbeinlich sind aueb 
Unionicola pudenda (Koen.) und U. affinis (Piersig) Namen fur die 
gleiche Art, trotzdem die Diagnosen. einige Versckiedenkeiten enthalten. 
Atax necessarius = Unionicola necessaria (Koen). 

Atax pudendus = ^.Unionicola affinis (Piersig). 

Neumania megalommata — Neumania ambigua Piersig. 

„ pilosa Koenike. 

„ falcipes Koenike = N (Lemienia) falcipes (Koen.) 

Hygrobates fahipalpis Koenike. 

Limnesia gentilis = Limnesia lembangensis Piersig. 

Diplodontus tenuipes Koenike. 

Arrhenurus kraepelini Koenike. 

Hydrachna sp. 

Bei letzterer Form handelt os sick um Nympkopkanstadien einer 
Hydrarachna-Ait, die an einer Wasserkaferlarve (Dytiscus-Laiv e ?) 
befestigt waren. 

Rainbow, W. J. A Synopsis of Australian Acarina. 

1906. Bee. Austr. Museum , Vol. 6, pp. 145-193, fig. 36-37. 

Die Diagnosen der beiden als neu besekriebenen Arten. 

Eylais macchullochi. 

Atax cumberlandensis — Unionicola cumberlandensis (Rainbow), 
sind leider so allgemein gehalten, dass ein sickeres Erkennen wenigstens 
der ersteren fast ausgescklossen ersekeint. 

Apstein, C. Das Plancton des Colombo-Sees auf Ceylon. 

1907. Zool. Jahrb. Syst., Vol. 25, p. 233. 

Der Verfasser erwaknt das Auftreten von Hydracarinen im Plancton 
und auf dem Boden des Colombo-Sees ; diese Arten sollten von F. 
Koenike bestimmt werden, dock ist mir aus der Literatur keine dies- 
beziiglicke Angabe bekannt. Auf p. 238 werden nack Daday citiert : 
Atax nodosus = Neumania nodosa (Daday). 

und zwei weitere, nickt naker bestimmte Formen, 
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Daday, E. Entomostraca et Hydrachnidae e Tibet. 

1908. Rec. Ind. Mus., Vol. 2, pp. 323-341, fig. 9. 

Eylais tibetana Daday. 

Lohmann, H. Marine Hydrachnidae und Halacaridae. 

1909. Fauna Sudwest-Australiens , Vol. 2, pp. 151-152, fig. 1. 
Pontarachna denhami — Litarachna denhami (Lohmann). 

Lohmann, H. Eine Pontarachna von Formosa ( Pontarachna formosae 
n. sp.). 

1909. Zool. Anz., Vol. 34, pp. 300-302, fig. a-e. 

Afstein, C. Das Plancton des Gregory-Sees auf Ceylon. 

1910. Zool. Jahrb. Syst., Vol. 29, p. 674. 

Nach F Koenike soli nicht nur in diesem See, sondern auch im 
Colombo-See im Plancton auftreten : 

Piona longicornis var. imminuta Piersig. 

Walter, C. Hydracarina der Aru-Inseln. 

1911. Abh. Senckenberg Naturf. Ges ., Vol. 34, pp. 209-222, pi. 7-8. 
Hydrarachna mertoni Walter. 

Mamersa rouxi Walter. 

Arrhenurus dahli Piersig. 

„ quadricornutus Piersig. 

„ pulcher Walter. 

„ alatus Walter. 

„ angustiscutatus Walter. 

Encentridophorus chelatus Walter. 

Piona bipunctata Piersig. 

Koenike, F. Neue und neubenannte Wassermilben. 

1914. Abh. Nat. Ver. Bremen , Vol.22, pp. 397-398, fig. 13-14, (s. auch : 

Koenike, F Ueber einige Arten der Wassermilbenfamilie der 
Hygrobatiden. 1918. Abh. Nat. Ver. Bremen , Vol. 24, p. 528). 
Aus den Kiemen einer Unio nepeanensis Less, aus Australien wird 
beschrieben: 

Unionicola cirrosa Koenike. 

Walter, C. Les Hydracariens de la Nouvelle-Caledonie. 

1915. In: F. Sarasin und J. Roux, Nova Caledonia , Zool. Voi. 2 

pp. 97-122, pi. 4-6. 

Eylais incerta Walter. 

Oxus orientalis Walter. 

Unionicola longiseta Walter. 

„ crassipalpis Walter. 

Encentridophorus sarasini Walter. 

Neumania neo-caledonica Walter. 

Piona diversa Walter. 

Arrhenurus dahli Piersig. 

„ depressus Walter. 

„ multicornutus Walter. 

„ rouxi Walter. 

Haswell, W. A. Astacocroton , a new type of Acarid. 

1922. Proc. Linn. Soc. New South Wales. Vol. 47 dd 329-343 
pi. 36-37. * ’ 
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Walter, C. Hydrobiologische Beitrage aus China. Hydracarina. 

1923. Internal . Revue Hydrobiol., Vol. 11, pp. 193-201, pi. 11. 

Aus einem Lotosteiche aus der Umgebung von Kanton werden 
aufgefuhrt: 

Koenikea multiscutata (Piersig). 

Arrhenurus aculeatifrons Piersig. 

„ jpalembangensis Piersig. 

,, weigoldi Walter. 

Viets, K. Ueber einige Hydracarinen von den Molukken. 

1923. Zool. Anz., Yol. 57, pp. 188-191, fig. 1-4. 

Buru : Limnesia buruensis Viets. 

Arrhenurus dahli Piersig. 

„ altipetiolatus Piersig. 

„ bicornutus Piersig. 

„ lohmanni Piersig. 

„ matupitensis Piersig. 

„ toxopeusi Viets. 

Viets, K. A Note on Indian Water-Mites. 

1926. Rec. Ind. Mus., Vol. 28, pp. 171-172. 

Viets, K. Indische Wassermilben. 

1926. Zool. Jahrb. Syst. , Vol. 52, pp. 369-394, fig. 1-34. 

Bengal : Eylais degenerata var. asiatica Viets. 

Hydrarachna trilobata Viets. 
sp. 

Diplodontus despiciens (0. F. Muller). 

Hygrobates falcipalpis Koenike. 

Unionicola diversipes Viets. 

„ scutigera Viets. 

Arrhenurus pseudoaffinis Piersig. 

Burma : Unionicola diversipes Viets. 

Arrhenurus hamiger Viets. 

United Provinces : Eylais degenerata var. asiatica Viets. 

„ rimosoides Viets. 

Limnesia gentilis var. indica Viets = L. 

lembangensis indica (Viets). 

Neumania volzi var. indica Viets = N. indica 
(Viets). 

? jE ncentridophorus chelatus Walter. 

Arrhenurus congener Daday. 

Siam : Hygrobates falcipalpis Koenike. 

Arrhenurus sp. 

Andamans : Arrhenurus pseudoaffinis Piersig. 

Limnesia gentilis Koenike ist als Synonym von L. lembangensis 
Piersig erkannt worden. Viets’ Varietat indica ist daher auf letztere 
zu beziehen. Meiner Ansicht nach hat Neumania volzi var. indica 
mit N volzi Piersig nichts zu tun, weshalb es richtiger sein durfte, sie 
alS besondere Art, N. indica (Viets) zu betrachten. 

Viets, K. Fauna Sumatrensis. Hydracarina. 

1926. Entomol. Mitteil, Vol. 15, pp. 101-102, fig. 1-3. 

Eylais degenerata var. sumatrensis Viets. 
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Eupatra rotunda Piersig. 

Arrhenurus kraepelini Koenike. 

Viets, K. Atractides spongicolus n. sp., eine Hydracarine aus einem 
Susswasserschwamm von Celebes. 

1927. Zool. Anz., Vol. 71, pp. 109-112, fig. 1-5. 

Walter, C. Hydracarinen von den Philippinen. 

Im Druck. 

Luzon : Limnesia bakeri Walter. 

Neumania ambigua Piersig. 

„ flagellata Walter. 

Von den mir zur Bearbeitung iiberwiesenen Proben stammt die 
eine aus einem Sumpfgewaser bei Calicut. Sie erwies sicb als ausseror- 
dentlich reicbhaltig, entbielt sie doch 153 Individuen in 18 verschiedenen 
Spezies. Die Probe kommt aus den Sammlungen des Imperial Bureau 
of Fisheries, Madras. 

Eylais riryosoides Viets. 

Diplodontus despiciens var. monticolus Piersig. 

Nilotonia indica n. sp. 

Limnesia lembangensis Piersig. 

Oxus orientalis Walter. 

Vnionicola crassipes (0. F. Muller). 

Neumania ambigua Piersig. 

,, volzi Piersig. 

„ longipes n. sp. 

„ pilosa Koen. 

Piona pseudouncata Piersig. 

Axonopsis latifrons n. sp. 

Arrhenurus aculeatifrons Piersig, 

„ bicomicodulus Piersig. 

,, micropetiolatus n. sp. 

„ palembangensis Piersig. 

,, pseudobruzelii n. sp. 

„ belaniensis Piersig. 

Die drei folgenden, von Dr. Hora gesammelten Proben, sind die 
ersten aus Bachlaufen Vorder-Indiens. Die darin enthaltenen Formen 
zeigen grosse Verwandtschaft mit den Torrenticolen des palaearctischen 
Gebietes, und es ist wohl anzunehmen, dass sie ihm urspriinglich auch 
entstammen. Dafiir spricht auch die Lage der Gewasser am Siidhange 
des Himalaja. Die Tiere lebten im Moos. 

Bhagsu-nath, Upper Dharamsala, Kangra Valley, Punjab, 4. Juni 
1926. 

Lebertia ( Ps .) orientalis n. sp. 

Testudacarus tripeltatus n. g., n. sp. 

Aturus scutelliferus n. sp. 

Tilok-nath, Kangra Valley, Punjab, 25. Mai 1926. 

Megapus minutus n. sp. 

Atractides angulatus n. sp. 

Near Milestone 16J from Darjiling (Teesta-Darjiling Road), 21. De¬ 
cember 1926. 



LlSTE DEE IM INDO-AUSTRALISCHEN FaUNENGEBIETE NACHGEWIESENEN HYDRACARINEJr. 



Tibet. 

Punjab. 

Darjiling. 

United Provinces. 

Bengal. 

Burma. 

Siam. 

Kan ton. 

Formosa. 
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ca © 

O i c 

Andamans. 

Sumatra. 

Java. 

Luzon. 

Buru. 

| Celebes. J 

Aru. 

Neu-Guinea. 

Bismarck-Arckipel 

Neu-Caledonien. 

Australien. 

| Neu-Seeland. j 

1. Hydrovolzia infringaia Walter 

2. Eylais tibetana Daday 

3. ,, degenerata sumatrensis Viets 

4. „ „ asiatica Viets 

5. „ pseudorimosa Piersig 

6. „ incerta Walter 

7. „ rimosoides Viets 

8. ,, schauinslandi Koenike 

9. ,, macchulochi Rainbow 

10. Hydrarachna volzi Piersig 

11. „ sp/ Viets . 

12. dilatata Daday 

13. ,, trilobata Viets 

14. „ mertoni Walter . 

15. „ semiscutata Piersig 

16. „ odontognatha Can. 

17. „ sp. Koenike 

18. Eupatra silvestrii (Daday) 

19. „ rotunda Piersig 

20. Mamersa rouxi Walter . 

21. Diplodontus despiciens (0. F. Muller) 

22. » „ monticolus 

Piersig. 

23. „ tenuipes Koenike 

24. Nilotonia indica Walter 

25. Sigthoria minima (Piersig) 
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26. Lebertia (Ps.) orientalis Walter 

27. Oxus pictus (Daday) 

28. „ ceylonicus (Daday) 

29. „ dahli Piersig 

30. „ orientalis Walter 

31. Atractides angulatus Walter 

32. „ spongicolus Viets 

33. Testudacarus tripeltatus Walter 

34. Limnesia lembangensis Piersig 

35. ,, „ indica Viets 

16. „ volzi Piersig 

;7. „ buruensis Viets 

8. „ bakeri Walter . 

9. „ (?) jarmirensis Oudms. 

0. Pontarachna formosae Lohmann 

1. Litarachna denhami (Lohmann) 

2. Hygrobates falcipalpis Koenike 

3. Megapus minutus Walter 

4. Astacocroton molle Haswell 

5. Unionicola singalensie (Daday) 

5. „ pudenda (Koenike) 

T. ,, necessaria (Koenike) 

}. „ affinis (Piersig) 

>. „ longiseta Walter 

►. „ crassipalpis Walter 

crassipes (0. F. Muller) 

!. ,. cirrosa Koenike 


United Provinces. 
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„ scutigera Viets • • 

„ cumberlandensis (Rainbow) 
„ diversipes Viets 

Encentridophorus chelatus Walter . 

„ sarasini Walter . 

Neumania indica (Viets) . 

„ longipes Walter 

„ ambigua Piersig 

„ volzi Piersig . 

,, neo-caledonica Walter 

„ nodosa (Dadafi) 

„ pilosa Koenike 

„ fiagellata Walter 

N. ( Lemienia ) multiporaJ(D aday) 

„ falcipes Koenike 

Koenikea multiscutata (Piersig) 

Piona coccinea var. imminuta Piersig 
„ pseudouncata Piersig 
„ piersigi (Daday) 

„ pachyderma Piersig 
,, belaniensis Piersig 
„ diversa Walter 
„ horvathi (Daday) . 

„ multipora Piersig 
„ bipunctata Piersig 
„ conglobata (O. F. Miiller) ? 
Axonopsis coerulea (Piersig) . 

„ latifrons Walter 
Alums scutelliferus Walter 
Arrhenums dahli Piersig 
„ koenikei Daday 

„ depressus Walter . 

„ aculeatifrons Piersig . 

„ orientalis Daday . 

„ altipetiolatus Piersig 

„ latipetiolatus Piersig 

„ alatus Walter 

„ pseudoaffinis Piersig 
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C. Walter : Mikrofauna von Britisch Indien. 

Beschreibtjng der Arten. 

1. Hydrovolzia infringata n. sp. 

Weibchen: 

Der Korper ist 0,585 mm lang, 0,390 mm breit. In Gestalt und 
Farbung weicbt diese Art nicht von den beiden europaischen ab. Imm er- 
hin ist der Korper starker gewolbt. 

Die Doppelaugen sind randstanding, Abstand der grossen Linsen 
voneinander 105|i,. Sie liegen jederseits am Aussenrand der beiden 
frontalen, vorn gerundeten Vorspriinge, auf denen die beiden antenni- 
formen Borsten sitzen. Der zwiscben diesen Vorspriingen liegende 
Ausschnitt ist tief, balbkreisformig, und wird von oben her durch Chi- 
tinmassen des Praedorsalschildes zugedeckt. Antenniforme Borsten 
ziemlicb kraftig, gefiedert, riickwarts gebogen, 65 fi. voneinander entfernt. 
Hinter jedem Doppelauge stebt eine lange und feine Borste (fig. 1). 



Fig. 1 .—Hydrovolzia infringata n. sp. $. Dorsalansiclit. 

Praedorsalschild 180{x lang, 265fx breit, relativ langer als bei den 
Vergleicbsarten. Hinterrand leicbt concav ausgeschweift, Seitenrander 
viel weniger gebogen als bei H. placophora (Monti), Yorderrand mit 
zwei sehr feinen Haaren zwischen den Vorspriingen der antenniformen 
Borsten. Vor der Mitte des Hinterrandes liegen einige grosse Poren- 
durchbruche und zwe i feine Haare. 

Postdorsalplatte 415;x lang, mit gerade verlaufendem Yorderrand, 
maximale Breite im vorderen Drittel 220fi. Yon dieser Stelle an 
verjiingt sicb die Platte gleichmassig nacb hinten und sebliesst abgerundet 
ab. Die Porendurcbbriicbe alle von gleicber Grosse. Langs der Sei¬ 
tenrander sind jederseits vier Borsten verteilt. Zwiscben der Yorder- 
partie der Postdorsalplatte und der 3. Epimere liegt ein 150p, langes 
Schildchen, an welches sicb nacb binten zwei paralelle Reihen scbmaler 
Cbitinbander anschliessen. Die innere Reibe bestebt aus einem voidern, 
105p langen, und einem bintern, 185p langen Streifen, der sicb in seiner 

F 2 
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hintern Halfte etwas verbreitert und unter das Postdorsalschild greift. 
Das Ende der letztern erscheint daher erhaben. Die aussere Reibe weist 
zunachst ein dreieckiges, mit Driisemniindung versehenes Plattchen 
auf. Nach hinten folgen ein Driisenschildchen, dann ein schmal dreiecki¬ 
ges Plattchen, dessen Hinterende etwa bis zur Einlenkungsstelle des 4. 
Beines reicht. Die Haut ist zwischen den einzelnen Chitinerhartungen 
langsliniert. 

Maxillarorgan in der Gestalt demjenigen der europaischen Arten 
ahnlich, doch kleiner, nur 185p lang, 135p breit. Rostrum 80p lang, 
basal 70p breit. Die grosste Breite des Organes befindet sich an der 
Einlenkungsstelle der Palpen. Der Hinterrand der Ventralwandung 
ist leicht vorgebogen. Mandibelmasse : Lange 153 (jl, Hohe 33p, Lange 
der Klaue 41 p, der Grube 62 p. Vor der spitz endigenden Klaue ein 
gefranstes Mandibelhautchen. Proximalende der Mandibel nicht ge- 
rundet, sondern mit umgebogener Spitze versehen. 

Palpen (fig. 2) diinner als die Vorderbeine. Die Streckseitenlangen 
der einzelnen Glieder betragen : 1. 13, 2. 65, 3. 49, 4. 70, 5. 36p. Grund- 



Fig. 2. —Hydrovolzia infringata n. sp. $. Palpus. 

glied ohne Borste. Beim 2. Gliede betragt die Lange der Beugeseite 
nur j bis ^ der Dorsalseite, an deren Distalende 2-4 kurze Borsten stehen. 
3. Glied mit eigenartiger Einknickung der Beugeseite, welch letztere 
langer (60p) als die Streckseite. Beugeseite des 4. Gliedes in der 
Mitte etwas aufgebaucht, dort eine lange gebogene Borste tragend. 
(nnenseite fast in der Mitte mit starkem Dorn, Streckseite in der distalen 
Halfte mit verlangerter Borste. Endglied in drei oder vier einander 
anliegende Klauen auslaufend. Chitin der Glieder sehr dickwandig. 

Die beiden ersten Epimeren median in ihrer hinteren Partie eine 
Strecke parallel zu einander verlaufend. Aussenrand der 2. Platte 
freistehend, der Bauchflache nicht direkt aufliegend, am Hinterrand 
mit breitem Chintinsaum versehen. Lange der beiden vorderen Epi- 
merengruppen 195p, der beiden hinteren Platten zusammen 0,295 mm , 
wovon auf die 3. Epimere allein 200p entfallen. Letztere ist der 4. 
Platte schief angesetzt; ihr Innenrand misst 170p (fig. 3). 
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3. 400, 4. 455fx. Schwimmhaare sind keine vorhanden, doch tragen 
einzelne Glieder hie und da feme, verlangerte Borsten. Auf der Strecksei- 



Fig. 3. —Hydrovolzia infringata n. sp. $. Ventralansicht. 

te der Glieder und periarticular kurze, kraftige Dornen, die meisten mit 
gesagten Randern. Auf dem Grundgliede der beiden vordern Beinpaare 
stehen dorsal je 2 gefiederte Sabelborsten. Die Krallenscheiden der 
Vorderbeine tragen nur glatte, etwas verlangerte Haarborsten und je 
einen kurzen Dorn. Tiefgefiederte Borsten finden sich dagegen auf 
der Krallenscheide des 3. und 4. Fusses ; auf ersterem zahlt man 
3-4, auf letzterem nur zwei. 

Die zwischen den Epimeren gelegene Partie der Yentralseite (fig. 3) 
tragt median zu vorderst das Genitalorgan. Es besteht aus zwei Klappen, 
die zusammen eine 65(i lange und hinten 90pi breite trapezformige Figur 
bilden. Langs deren Innenrander finden sich jederseits vier Haarborsten, 
2 vorn, 2 hinten. Genitalnapfe sind keine vorhanden, auch die hellen 
Hofe unter den Klappen fanden sich nicht vor. 

Hinter dem Genitalhofe liegt die grosse Analplatte von ahnlicher 
Form wie diejenige von 77. placophora ist langer als die hinter ihr 
liegende Postanalplatte (160pi: 125pi), aber weniger breit als sie (155pi: 
165pi). Der Excretionsporus liegt weit vorn. Jederseits dieser Platten 
liegen verschiedene Chitinerhartungen: zuvorderst eine Driisenpore, 
dann ein grosseres Plattchen von dreieckiger Form mit einem Driisen- 
porus in der hintern Ecke, weiter nach hinten ein rundlicher Fleck 
und endlich eine weitere Driisenmundung auf langlichem Plattchen. 

Fundcni : Near Milestone 16f from Darjiling (Teesta-Darjiling-Road), 
21. Dezember 1926. Im Moos 2 eiertragende Weibchen. Dr. Hora 
leg. 

2. Eylais rimosoides Viets. 

Die Augenbrille des einzigen Weibchens stimmt in den Massen mi t 
derjenigen des Typus iiberein. Die vordere Ausbuchtung der Augen- 
briicke zwischen den beiden die Sinnesborsten tragenden Vorspriingen 
wird aber vom Muskelansatzzapfen ganz ausgefiillt, dessen Vorderrand 
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auf die Hohe des Vorderrandes der Augenkapseln zu liegen kommt. 
Der hinter der Briicke liegende Ausschnitt wird duxch angelagerte 
Chitinbander verengt. Der Palpus ist im 4. und 5. Gliede etwas ver- 
kiirzt. Diese messen bzw. 360 und 17Op, statt 420 und 225p, und auch 
Maxillarorgan und Mandibel weisen eine Verkurzung auf, 645p statt 
745p. 

Nymphe: In der Augenbrille zeigt sie die von Vilts .fux die Imago 
gezeicbneten Verhaltnisse, dock ist die Briicke verhaltnismassig schma- 
ler. Breite der Brille 0,260 mm, Lange einer Augenkapsel 0,175 mm. 
Das Maxillarorgan misst in der Lange wie die Mandibel 0,390 mm. 
Streckseitenlangen der einzelnen Palpenglieder : 1. 75, 2. 115, 3. 115, 
4. 200, 5. 120p. Der Vorsprung des 3. Gliedes ist mit nur 5-6 Borsten 
besetzt. Die Innenflacbe des 4. Gliedes tragt 3 Schwertboisten und 
distal 3 Fiederborsten. 

Fundort: Sumpfgewasser bei Calicut. 1 Weibchen mit Eiern und 
1 Nymphe. 


3. Diplodontus despiciens var. monticolus Piersig. 

Nur unter gewissen Vorbehalten mochte ich die beiden vorliegenden 
Weibchen auf diese Form beziehen. Pn rsigs Diagnose (1906) ist recht 
knapp gehalten und schweigt sich iiber wichtige Merkmale aus. Die 
Typenexemplare konnten in der Sammlung nicht aufgefunden werden. 

Beide Individuen sind wenig iiber 1 mm. lang. Die Haut tragt 
rundliche stumpfe Papillen, deren basaler Durchmesser ca 7p betragt. 
Streckseitenlangen der Palpenglieder: 1. 44, 2. 73, 3. 54, 4. 175, 5. 78p. 
Nach Pif rsig soil das Verhaltnis des 2. zum 3. Gliede 2 : 1 betragen ; 
doch wird nicht gesagt, wie diese Zahlen erhalten worden sind. Auf 
Fig. 14, pi. 13 (Piersig 1906) zeigen die beiden Glieder dieses Ver¬ 
haltnis nur in der Mitte der Flachseiten. Dagegen scheint mir die 
Bewehrung der Innenseite des 2. Gliedes sehr typisch zu sein. Die 
drei Fiederborsten sind jedenfalls kraftiger entwickelt als bei der europa- 
ischen Art. Die am meisten streckseitenwarts verlagerte zeigt meist 
deutliche Fiederung beider Rander. Die gebogene mittlere weist auf 
ihxer Beugeseite deutliche Fiederung auf, auf der Streckseite dagegen 
nur distal; weiter proximalwarts lassen sich nur unregelmassig stehende 
Einzelfiedern erkennen. Die der Beugeseite des Gliedes genaherte 
Borste zeigt nur auf der dem Palpengrunde zugekehrten Seite deutliche 
Fiedern; diese sind aber sehr lang. Die andere Seite ist entweder 
nicht oder nur distal gefiedert. 

Der Mundkegel zeigt eine andere als die von Piersig fur das 
Mannchen auf Fig. 13 dargestellte Form, ist vorn weniger spitz und 
seine Seitenrander verlaufen fast bis zur Einlenkungsstelle der Palpen 
parallel zueinander. Das Rostrum ist weniger breit. 

Das Camerostom erscheint weniger weit als bei den Individuen 
von Piersig. Die transversalen Fortsatze am Hinterende der 1. 
Epimere sind eben kurzer, sodass die Medialrander dieser beiden Platten 
naher beieinander liegen. Hinter der Einlenkungsstelle des 4. Beines 
ein kurzer Fortsatz am Plattenrande, der von Piersig nicht gezeichnet 
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Der Genitalhof weist eine Lange von 0,210 mm auf. Die beiden 
Napfplatten gleichen denjenigen der europaischen Form. Der napffreie 
Saum langs des Medialrandes einer jeden Platte ist weniger breit und 
von einer geringeren Anzahl von Haaren besetzt, als dies in Fig. 13 von 
Piersig dargestellt worden ist. 

Fundort : Sumpfgewasser bei Calicut. 2 Weibcben. 

4. Nilotonia indica n. sp. 

Nymphe : 

Gewisse Merkmale berecbtigen zur Annahme, dass es sich nicht 
um die Nymphe von N loricata (Nordensk.), sondern um eine von ihr 
spezifisch verschiedenen Form handelt. 

Lange 0,645 mm, Breite 0,510 mm. Umriss oval, Stirnrand zwischen 
den kurzen, 190;x voneinander entfernten antenniformen Borsten vorge- 
wolbt. Haut mit deutlichen leistenformigen Erhebungen dicht bedeckt; 
deren Lange verschieden ist. Die oberen Hautschichten erinnern 
an diejenigen gewisser Pseudo-Lebertien , hauptsachlich L. zscholchei 
Koen. Der Riicken tragt die gleiche Anzahl von Driisenmundungen 
wie bei N loricata. Die Driisenringe messen 21-26p. im Durchmesser. 
Vordere Ruckenhalfte tragt ein Paar kleiner rundlicher Plattchen, 
deren Innenrand, abweichend von der Yergleichsart, mit einer Borste 
ausgerustet ist. Auf dem Hinterrucken eine grossere Platte, 150p, 
lang, 140jjt breit, poros. Die beiden Augen jeder Seite sind voneinander 
getrennt, vordere Linse rundlich, die hintere langlich. 

Das Maxillarorgan in der Yehtralwand — hinterer Fortsatz nicht 
inbegriffen — 150p, lang. Es ist gedrungener als dasjenige der Yergleichs¬ 
art. Russel viel weniger stark ausgezogen, an der Spitze gestutzt. 
Aufbauchung der Ventralwandung schwacher, gleichmassiger gerundet, 
ohne deutliche Einsattelung hinter derselben. Hinterrand der Seiten- 



Pig. 4—Nilotonia indica n. sp. Nymphe. Maxillarorgan und Palpus. 

wand kaum schief gerichtet, fast senkrecht auf der Ventralwand stehend. 
Beide Fortsatzpaare viel kurzer. Mandibel mit relativ kiirzerem Klauen- 
glied als ber der Vergleichsart; Totallange 0,260 mm, Klauenlange 

86p,. 
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Die Streckseiten der Palpenglieder messen : 

1. 26, 2. 86, 3. 50, 4. 101, 5. 26^, 
die Gliedhohen: 41 55 49 31 15(i. 

Das Chitin ist stark poros, wie iibrigens auch dasjenige des Maxillar- 
organes. Die Poren sind in Gruppen angeordnet. Die Beborstung der 
Palpenglieder ist derjenigen der Vergleichsart wohl sehr ahnlich. 2. 
Glied obne Beugeseitenborste. Am distalen Ende der Aussenwand 
des 4. Gliedes ein kleiner mit Borste versebener Vorsprung (fig. 4). 

Epimeren (fig. 5) nicbt fiber den Stirnrand vorspringend, 0,345 mm 
lang, 0,525 mm breit, unter Einbezug der ausseren Erweiterungen der 4. 



Fig. 5. —Nilotonia indica n. sp. Nymphe. Ventralansicht. 

Epimeren, die bis an den Korperrand reichen. Maxillarbucht relativ 
tiefer als bei der Vergleichsart, ihr Hinterende hinter der Mitte der 1. 
Epimeren liegend, 90p tief, das verbleibende hintere Stfick der 1. 
Epimeren noch 67 [jl betragend. Sutur zwischen 3. und 4. Epimere 
nicht bis an den Medialrand reichend, vor dem Haar auf der Platte 
nach vorn umbiegend, ahnlich wie bei Dartia. Hinterrand der 4 
Epimere mit schmalem Saum, der weder das Einzelhaar neben dem 
Genitalhofe, noch die Postepimeraldrfise erreicht. Oberflache der 
Hfiftplatten von zahlreichen, in Gruppen angeordneten Poren durch- 
brochen. 

Beinlangen : 1. 460, 2. 575, 3. 590, 4. 665|x. Glieder dickwandig. 
Borsten wenig zahlreich : an den ventralen Gliedenden meist 2 kraftige, 
breite, gefiederte Schwertborsten, auf den Streckseiten meist kurze 
Dornen. Schwimmborsten : eine verkfirzte auf dem 4. Gliede des 2. 
Beines, 1 normale auf dem 4. Gl., 3 auf dem 5. Gl. des 3. Beines, 
3-4 auf dem 4., 3 auf dem 5. Gliede des Hinterfusses. Endglied des 
letzteren mit 5-6 fiber die Gliedlange verteilte Borsten, kurz vor der 
Spitze ein etwas verlangertes Haar. Das Gliedende tragt 2 kurze 
Borstchen. Kralle der 3 Vorderbeine aus kraftigem Hauptzahn 
bestehend, dem aussen eine gekrtimmte Borste, innen ein kurzer, ab- 
stehender Zahn angegliedert ist. Eine Zahnelung hinter demselben 
durch 2-3 winzige Hockerchen kaum angedeutet. 

Genitalorgan (fig. 5) ganz in der Bucht liegend, aus einer porosen 
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Vorderen.de in eine Spitze ausgezogen ist. Hinterrand leiclit vorgewolbt. 
Die yordern Napfe etwas langlicher als die beiden bintern. Langs 
der beiden Seitenrander je 3 kurze Haare. Plattenlange incl. Fortsatz 
150(i, Breite 127 p. 

Excretionsporns ohne Chitinring, ca 130p. hinter der Genitalplatte. 

Fundort : Sumpfgewasser bei Calicut. 1 Nymphe. 

5. Limnesia lembangensis Piersig. 

Syn. L. gentilis Koenike. 

Diese Art ist gewiss eine der verbreitetsten Indiens. Die relativ 
zahlreichen Individuen, die untersucht werden konnten, zeigen nicht 
selten Abweichungen vom Typus. Piersigs L. lembangensis kann 
ich nicht als blosse Varietat von L. gentilis Koenike anerkennen, wie 
Viets (1926) dies tut, sondern es ist letztere nichts anderes als ein 
Synonym der ersteren. Das Merkmal der stark genaherten 1. und 
2. Genitalnapfe konnte bei verschiedenen Individuen teils nur auf 
der einen Genitalplatte, teils auch beidseitig nachgewiesen werden. 
Die Mehrzahl der Individuen zeigt aber zwischen den beiden Napfen 
eine Distanz, die grosser als der Napfdurchmessr ist. Dem welhgen 
Napfrande ist kein systematischer Wert beizumessen. Es ist dies 
nichts anderes als eine durch die Conservierung bedingte Deformierung, 
die bei den einzelnen Exemplaren in recht verschiedenem Grade zu 
beobachten ist. Die Grosse der einzelnen Napfe ist sehr variabel. 
Die Zahl der kurzen Borsten am Endgliede des Hinterbeines schwankt 
zwischen 3 und 5, betragt aber meistens 4. 

Nymphe. 

Lange 0,500 mm. Vordere Epimeren hinter dem Maxillarorgane 
noch nicht verwachsen; wohl aber senden sie an ihrem Hinterende 
medianwarts gerichtete Fortsatze aus. Palpen ohne Zahn am 2. Gliede. 
Streckseitenlangen der einzelnen Palpenartikel: 1. 10, 2. 72, 3. 41, 
4. 96, 5. 28 [l. Genitalplatte bedeutend breiter als lang, 91 : 49(jl, vier- 
napfig, mit geringer Einbuchtung des Vorder- und Hinterrandes. 
Schwimmhaare. ganz vereinzelt auftretend. Das Endglied des Hinter¬ 
beines mit einer einzigen, fast gliedlangen Borste kurz vor dem Gliedende. 

Fundort : Sumpfgewasser bei Calicut. 12 8 $, 1 Nymphe. 2 

der Mannchen noch ganz jung, erst geschliipft, die meisten anderen 
noch nicht voll erwachsen. Von den Weibchen trug ein einziges Eier. 
Der 1,05 mm lange Korper war mit zahlreichen Eiern von 165p Durch- 
messer angefiillt. 


6 Lebertia (Ps.) orientalis n. sp. 

Nymphe : 

Diese Art gleicht im Palpenbau unseren beiden einheimischen Formen 
L. zschokkei und L. oculata , in den iibrigen Verhaltnissen aber L. lineata. 

Der Korper des noch nicht erwachsenen Tieres misst in der Lange 
0,315 mm, in der Breite 0,270 mm. Haut ca 8jx dick, Epidermis liniert. 
Die einzelnen Linien sind nicht gerade, teils sehr kurz, teils relativ 
lang. In der Medialpartie des Ruckens, hinter den Augen, eine engbe- 
grenzte Zone von netzformiger Struktur, Antenniforme BoTsten 
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kraftig, nach hinten gebogen, 50(i voneinander entfernt. Ventral sind 
die einzelnen Linienziige langer als auf dem Riicken, und da es sich 
um eine noch jugendliche Nympbe handelt, auch viel ‘dichter. Um den 
Excretionsporus und hinter den Analdriisen verlaufen sie ringformig. 

Das Maxillarorgan wurde bei der Exstirpation zerstort. Pharynx 
sich hinten glockenformig erweiternd, mit grosster Breite fiber dem 
Chitinwulst am Hinterrande (40(i). 

Lange der Palpenglieder auf der Streckseite : 1. 15, 2. 52, 3. 49, 
4. 62, 5. 26(i. 2. Glied (fig. 6) mit leichter Concavitat der Beugeseite, 

starker Biegung der Dorsalseite, die in der Mitte eine gefiederte Borste, 



Fig. 6 .—Lebertia ( Ps .) orientals n. sp. Nymphe. Palpus. 

distal eine innere lange und eine aussere etwas kiirzere Borste tragt. 3. 
Glied mit den beiden charakteristischen Langborsten, von denen die 
der Streckseite weiter vom Distalende entfernt als die auf der Mittellinie 
der inneren Flachseite sich befindende. 4. Glied mit deutlicher Ab- 
krummung des distalen Drittels, an dieser Stelle der Beugeseite das 
distale Tasthaar tragend, das proximale unweit des basalen Endes. 
Chitinstift lang und spitz. 



Fig. 7. Lebertia (Ps.) orientalis n. sp. Nymphe. Ventralansicht. 

Die Epimeren (fig. 7) 315(x lang, bei diesem Tndividmim rl Pn rrrnoofnn 
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deutet. Vorderspitzen der 1. Epimeren kurz und stumpf. Hinterende 
der Vorderepimeren etwa in der Mitte des Abstandes zwischen Maxillar- 
und Genitalbucht gelegen. Hinterrand der 4. Platte gerade, parallel 
verlaufend zu der Sutur zwischen 3. und 4. Platte. Hinterende der 2. 
Epimeren spitz. 

Beine im Yergleiche zur Korperlange noch sehr lang. Sie messen : 
1. 340, 2. 395, 3. 475, 4. 600p, sind diinn und wenig beborstet. 

Der die 4 Napfe umschliessende Chitinring ist hinten breiter als 
vorn, daher die beiden vorderen Napfe auch kleiner als die hintern. 
Er tragt vorn einen sehr schwachen medianen Fortsatz und wenige 
Harchen. 

Excretionsporus ohne Chitinumfassung. 

Fundort : Bhagsu-nath, Upper Dharamsala, Kangra Valley, Punjab, 
4. Juni 1926. 1 Nymphe. Dr. Hora leg. 

7 Oxus orientalis Walter. 

Fundort: Sumpfgewasser bei Calicut. 1 $. 

Testudacarus n. g. 

Sehr nahe mit Atractides C. L. Koch verwandt. 

Riicken und Ventralflache gepanzert. Mediane Riickenplatte von 
einem Kranze von Schildern umgeben, von denen die drei vorderen 
am grossten sind. Ein Paar Hautdrfisenmfindungen auf der Mittelplatte. 
die iibrigen auf den Teilschildern. Maxillarorgan mit Rostrum, dieses 
sowie die Palpen ahnlich gebaut wie bei Atractides. Epimeren zu 
einer Platte verschmolzen, die 4. Platte durch deutliche Nahte vom 
iibrigen Panzer abgetrennt. Insertion des Hinterbeines auf der Aus- 
sensutur der 4. Epimere. 1. Epimeren median verschmolzen, wie 
bei der verwandten Gattung vorspringend. 2. und 3. Epimere mitein- 
ander verwachsen. Beine ohne Schwimmhaare. Genitalorgan vorn 
und seitlich von den Epimeren und hinten vom Ventralpanzer umschlos- 
sen. Genitaloffnung von zwei aussen beweglich eingelenkten Klappen 
verdeckt, unter deren Innenrander drei Napfpaare liegen. 

8. Testudacarus tripeltatus n. sp. 

Weibchen: 

Lange Stirnrand-Korperhinterrand 0,885 mm, mit den vorspringen- 
den Epimeren 1,065 mm, Breite 0.720 mm. Umriss des Rumpfes 
elliptisch. Farbung des Chitins gelb, Augenpigment schwarz-braun. 
Gegenseitiger Abstand der grossen iiber den Stirnrand vorspringenden 
Augenlinsen 0,240 mm, der schwachen, auf besondern Hockern stehenden 
antenniformen Borsten 0,180 mm. 

Riicken (fig. 8) mit grossem ovalem Schild von 690fx Lange und 
525p. Breite. Das Chitin des Vorderrandes ist viel weniger dick als 
die iibrigen Panzerteile ; dieser greift etwas fiber den Hinterrand der 
drei vorderen Teilschilder. Vor der Plattenmitte, ausserhalb der beiden 
wie bei Atractides vorhandenen “ Rfickenflecken ” je eine Drfisenmfin- 
dung mit feinem Eaar. Am Vorderrand der Riickenplatte drei grossere 
Teilschilder, ein medianes und zwei laterale ; die beiden letzteren tragen 
am Vorderrande je eine Drtisenmfindung und zwei Haare, Die Seiten 
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und das Hinterende der Hauptplatte werden von einem Kranze von 
7 Paaren ungleich grosser Schilder umfasst, von denen die 4 kleineren 



Fig. 8 .—Testudacarus tripeltatus n. g., n. sp. Dorsalansicht. 


mit je einer Drusenmiindungspore und einem Haare ausgestattet sind 
Die drei ubrigen Paare haben langliche Form. Diese Schilder wie die 
mediane Platte sind alle feinporos. Mit Ausnahme der drei vorderen 
werden alle Teilschildchen mehr oder weniger von der mit feinen und 
langen Linien versehenen Epidermis iiberdeckt, erscheinen also ganz 
oder teilweise als subcutane Gebilde. Der Ventralpanzer greift nicht 
auf die Dorsalflache iiber. 

Maxillarorgan mit Pharynx 220p lang, an der Einlenkungsstelle 
der Palpen 90p breit. Rostrum im Vergleiche zu verschiedenen 
Atractides-Axten kurz, conisch, an der Basis 60 p breit, wahrend die 
Lange 50p betragt. Ueber den genauen Verlauf des Hinterrandes der 
Ventralwandung konnen keine Angaben gemacht werden. Pharynx 
hinten vorspringend, sein Ende stark erweitert, mit nach oben umge- 
bogenen Seiten- und Hinterrand. Ventralwand hinter dem Rostrum 
stark vorgewolbt. Obere Fortsatze kurz, breit, hinten nicht diver- 
gierend. Seitenwandung nach oben eckig iibergreifend, die hintere 
Partie der Einlenkungsgrube der Palpen teilweisge iiberdeckend. 
Pharynxoffnung langgestreckt, schmal. 

Totallange der Mandibel 225p. Sie ist sabelartig gebogen. Man- 
dibelgrube lOOp lang, Klauenglied 45p. Letzteres ist schwach, leicht 
gekriimmt, mit Reihen feiner Zahnchen sowohl auf der Streckseiten als 
auch auf der Beugeseitenkante. 

Palpus (fig. 9) klein und schwach, die Dicke der Glieder der benachbar- 
ten Beine bei weitem nicht erreichend. Streckseitenlange dereinzelnen 
Glieder : 

1. 31, 2. 65, 3. 49, 4. 57, 5. 21p, 
Beugeseitenlange: 15 44 36 49p, 
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Grundglied mit vorgewolbter Beugeseite, dorsal 1 starken Dorn tragend. 
Beugeseite des 2. und 3. Gliedes mit concaver Beugeseite, an deren 
distalem Ende je ein gerader, kraftiger, gefiederter Dorn. Streckseite 
des 2. Gliedes mit ca 6 kraftigen, gefiederten Dornen ausgeriistet, 



Fio. 9 .—Testudacarus tripeltatus n. g., n. sp. $. Palpus. 

diejenige des 3. Gliedes mit 2 medianen und einer distalen Borste. 
Beugeseitenliaare des 4. Gliedes nebeneinander. Innenseite distal 
mit kuxzem, breitem Cbitinzahn und einzelnen feinen Haaren. Endglied 
sehr kurz, mit verlangerter Klaue am Ende der Beugeseite und kiirzerer 



Pig. 10. —Testudacarus tripeltatus n. g., n. sp. $. Ventralsansioht. 

dorsalwarts. Eine 3. Klaue findet sich auf dem einen der beiden 
Palpen zwischen diesen beiden. 
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Epimeralgebiet (fig. 10) weit nach vorn vorspringend. Die Spitze 
der 1. Epimere tragt die Ausfuhroffnung einer Druse von ahnlicher 
Lage wie die glandulae globulosae der Lebertia-Alien und sehr langem 
Ausfubrgang. Die beiden 1. Epimeren hinter dem Camerostom 
verwachsen, 2. Epimeren mit kurzer gemeinsamer Nabt vor dem 
Genitalorgan, von den 3. Epimeren nur durch eine kurze Aussennaht 
abgetrennt. Yon der hintern Aussenecke der 3. Platte lauft eine 
etwas erhabene, nicbt sehr deutlicbe Naht im Bogen nacb dem vorderen 
Korperrande. 4. Epimere aussen und hinten durch Suturen vom 
Yentralpanzer abgetrennt; die Aussennaht enthalt die Einlenkungs- 
stelle des 4. Beines und iiberdeckt die Einlenkungsgrube z. T. mit 
einem abgerundeten Fortsatz. Die 4. Epimere iiberragt das Geni¬ 
talorgan nach hinten nicht. An deren Hinterrande eiite Driisenmundung. 
Das ganze Epimeralgebiet wird durch stark hervortretende Suturen 
vom iibrigen Ventralpanzer geschieden, ist kraftig chitinisiert. 

Beine stark ; ihre Lange betragt: 1. 0,510, 2. 0,585, 3. 0,660, 4. 
1,0 mm ; sie tragen kurze, meist schwach gefiederte Borsten und Dornen, 
die hauptsachlich die Streckseite der Glieder und deren oft mit Gelenk- 
scheiden versehene Distalrander besetzt halten. Kralle mit Innenzahn 
und Ejrallenblatt. 

Genitalorgan (fig. 10) 250p lang, im vorderen Drittel 180p breit, 
hinten etwas schmaler, breitgerundet abschliessend. Vor den beiden 
Platten ist ein mit den benachbarten Epimeralplatten verwachsender 
Stiitzkorper erkennbar. Innerer Klappenrand mit ca 12 feinen Haaren 
besetzt, unter ihm liegen nur 3, nicht 6 Napfe wie bei Atractides ; sie 
sind langgestreckt, alle etwa von gleicher Lange. 

Excretionsporus von porenlosem Hof umfasst, vom Genitalhofe 
etwas weiter entfernt als vom hintern Korperrand. 

Fundort : Bhagsu-nath, Upper Dharamsala, Kangra Valley, Punjab, 
4. Juni 1926, 1 Weibchen. Dr. Hora leg. 

9. Atractides angulatus n. sp. 

Weibchen : 

Die Korperlange betragt 0,615 mm ohne die vorstehenden Epimeren, 
mit denselben 0,720 mm, Breite 0,480 mm. Umriss elliptisch, durch 



Fig. 11 . Atractides angulatus n. sp. Vorderpartie des Riickens. 
den Ventralpanzer bedingt. d PT mif. .QOinon T? J-1—- 1 


1928.] 


C. Walter : Mikrofauna von Britisch Indien. 


79 


misst in der Lange zusammen mit den vordern Teilschildern 585 [a, in 
der Breite 405[i, sodass eine relativ breite Randzone freibleibt, in der 
die feinlinierte Haut sicbtbar wird. Die 4 Teilschilder (fig. 11) sind 
alle frei, die beiden medianen kleiner als die lateralen (am Innenrande 
gemessene Lange derselben 90 und 165(a). Letztere sind auch breiter, 
60 (a, als die medianen, 45(a. Die Schulterecken des 525 [a langen Haupt- 
schildes umfassen die Lateralschilder an deren Hinterende nur scbwach. 
Abweichend von der nachstverwandten Art, A. micrcstcmvs (Koenike), 
bleiben die beiden Driisenpaare der Hauptplatte den Seitenrandern 
genahert. Seitwarts und binten weist sie eine Randzone von dichterer 
Porositat auf. 

Maxillarorgan mit sehr kurzem Russel, 40 (a bei einer Totallange 
von 180[a (Pharynx inbegriffen). Hohe 105[a. Obere Fortsatze lang 
und kraftig entwickelt. Pharynx hinten pfeifenkopfartig erweitert. 
Mandibellange 210(a. 

Die sehr kurzen und gedrungenen Palpen (fig. 12) weisen folgende 
Streckseitenlangen ihrer Glieder auf: 1. 23, 2. 49, 3. 36, 4. 41, 5. 15(a. 



Fig. 12 .—Atractides angulatus n. sp. $. Palpus. 

Grundglied mit kurzer Distalborste. Beugeseite des 2. und 3. Gliedes 
ohne Zapfenbildung, am distalen Ende je eine steife Borste tragend. 
Streckseite des 2. Gliedes mit 5 kurzeren Borsten ausgeriistet, diejenige 
des 3. Gliedes tragt 3 feine, verlangerte Borsten, 2 proximal, eine distal. 
3. Glied mit distalen Gelenkscheiden von dreleckiger Form an beiden 
Flachseiten. 4. Glied etwas verjiingt, sehr schwache Beugeseiten- 
borsten tragend, sowohl innen als auch aussen am Ende einen kurzen 
Chitinstift aufweisend. Endglied mit zwei Klauen. 

Epimeren nach vorn vorragend (fig. 13). Die Maxillarbucht ist 
sehr lang, 175[a, und 55{a breit, hinten fast eckig ausgeschnitten. Me- 
dialnaht der 2. Epimeren sehr kurz. Maxillarbucht von der Genital- 
bucht 150 [a entfernt. 

Die schwachen Beine haben geringen Borstenbesatz. Beinlangen: 
1. 390, 2. 440, 3. 540, 4. 750(a. 

Genitalorgan verkehrt-oval, hinten breiter als bei der Vergleichs- 
art. Es misst in der Lange 185ja, in der Breite im vorderen Drittel 
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160jjl. Innenrand mit etwa 7 Harchen besetzt, Aussenrand ebenso. 
Es sind 6 Napfpaare vorhanden. 



Fio. 13. —Atractides angulatvs n. sp. $. Ventralansicht. 
Excretionsporus vom Hinterrande des Korpers deufclich abgeriickt 

(75**). 

Nymphe : 

Der Korper misst in der Lange 0,400 mm, in der Breite 0,305 mm. 
Mit den vorstehenden Epimeren erreicht die Lange 0,470 mm. Umrise 



Fra. 14 .—Atractides angulatus n. Bp. Nymphe. Dorsalansicht. 

elliptiscb. Hant dick (8(a) und mit deutlicken langen Linien iiberzogen. 
Auf dem Riicken (fig. 14) findet sich ein grosser Medianschild von ovalei 
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Form, 220fx lang, 160fx breit. Dessen Vorder- und die Seitenrander 
porenlos. Vor dieser Platte 4 Teilscbilder, die beiden medianen recht- 
eckig, die beiden lateralen dreieckig, leicht gebogen, langer als die 
medianen. Driisenporen wie bei der Imago angeordnet. 

Maxillarorgan kurzriisselig, lOOfi lang bis zum Hinterende des 
Pharynx; dieser allein kommt unter die 1. Epimeren zu liegen; 
hinten schliesst er spitzbogig ab. Der ganze Vorderteil des Maxillaror- 
ganes liegt unbedeckt in der 90(i langen, schmalen, hinten fast eckigen 
Maxillarbucht. Palpen kurz, gedrungen, etwas weniger Borsten als 
beim Weibchen aufweisend. 

Hinter der Maxillarbucht verschmelzen die 1. Epimeren (fig. 15). 
Die 2. weisen eine mediane, wohl nicht sehr stark entwickelte Sutur 



Fig. 15 .—Atraclides angulalus n. sp. Nymphe. VentralanBiclit. 


auf, die 180 (jl lang ist. 4. Epimeren hinten bogig abschliessend, das 
Genitalorgan nach riickwarts nicht iiberragend. Alle Epimeren deutlich 
poros. 

Beinlangen: 1. 218, 2. 226, 3. 255, 4. 390(1. 

Hinterrand der ganz in der Genitalbucht gelegenen Napfplatte etwas 
ausgeschweift. Yon den 4 voneinand&r getrennten Napfen liegen 2 
von langlicher Form langs der Vorderparfcie der Seitenrander, die 2 
andern von rundlicher Form in den hinteren Ecken. Die 75 (X lange 
und hinten ebenso breite Platte tragt ausserdem einige feine Haare 
und in der Medianen zwei etwas verdickte Stellen des Chitins. 

Excretionsporus vom Hinterrande des Korpers abgeriickt. 

Fundorte : Tilok-nath, Kangra Valley, Punjab, 25. Mai 1926, 1 9 
und eine Nymphe. Near Milestone 16| from Darjiling (Teesta- Darji- 
ling-Road), 21. Dezember 1926, 3 $. Dr. Hora leg. 

G 



82 


[Vol. XtX 


Records of the Indian Museum. 

10. Megapus minutus n. sp. 

Weibchen: ... 

Diese neue Art zeigt grosse Verwandtschaft mit dem europaischen 

M. poly for us Viets. 

Die Lange des reifen Weibchens betragt 0,435 mm (ohne die vor- 
springenden Epimeren, 0,465 mm mit denselben); Breite 0,360 mm. 
Die Art ist also bedeutend kleiner als die Vergleichsform. Umriss (Eig. 16) 



Fig. 16.— Megapus minutus n. sp. $. Dorsalansicht. 

elliptisch, mit stark abgeschragten vorderen Seitenrandern. Stirnrand 
zvviscben den 95(x voneinander entfernten, riickwarts gericbteten antenni- 
formen Borsten nur wenig vorgewolbt. Augenabstand 110fx. Haut 
bis 10(j. dick, feinliniert, wie die Vergleichsart eine Menge von Platten 
tragend, die ahnliche Gruppierung anfweisen. Sie sind poros und 
teilvreise von porenlosen Randern eingefasst. Das vordere Paar ver- 
waclist nicht mit der Pore beim Anssenrande. Am Hinterende des 
Riickens liegt nicht eine unpaare Platte, sondern ein Schilderpaar, das 
dem Hinterrande naher zu liegen kommt; auch sind die schief hinter 
ihnen gelagerten Plattchen relativ grosser als bei M polyporus Yiets. 

Maxillarorgan nur 100p, lang, mit schwachem, auf der Yentralwandung 
entspringendem Riissel, der sehr diinn und etwas schief nach vorn 
gerichtet ist. Seine Lange betragt 18p. Palpengruben ganz vorn 
gelegen. Obere Fortsatze schlank, spitz endigend, fast senkrecht 
aufsteigend. 

Die Langen der Streckseiten der einzelnem Palpenglieder (fig. 17) 
sind folgende : 1. 28, 2. 60, 3. 44, 4. 75,. 5. 41 [x. Beugeseite des 
Grundgliedes stark verkiirzt, etwas vorgewolbt, Streckseite mit distalem 
Dorn. Die Beugeseite des 2. Gliedes tragt distal einen spitzen, kegel- 
[ormigen, kraftig chitinisierten und schief nach vorn weisenden Zapfen. 
Dorsal stehen 6 Borsten, gegen die Aussenseite 2 mittlere und eine 
distale, gegen die Innenseite eine mittlere und zwei distale. Streckseite 
des 3. Gliedes mit 2 mittleren und 2 distalen Borsten. 4. Glied 
gebogen, distal verjiingt, Beugeseitenhaare vor der Mitte inseriert, 
das proximale verlangert und auf kleinem Hocker stehend. Neben 
hm, gegen die Innenflache zu, eine kraftige Schwertborste mit abgerun- 
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deter Spitze. Streckseite mit einzelnen feinen Harchen in der Nahe 
des distalen Endes. Endglied schlank, leicht gebogen, in 3 Klauen 
auslaufend. 



Fig. 17 .—Megapus minutus n. sp. $. Palpus. 


Epimeren (fig. 18) denjenigen der Vergleichsart ahnlich. Die Spitzen 
der vorderen Platten ragen etwas fiber den Stirnrand vor. Die 1. 



Fig. 18 .—Megapus minutus n. sp. $. Ventralansicbl. 


Epimeren messen in der Lange 255p, sie verwacbsen hinter dem Maxil- 
larorgan und bilden eine Naht von 125[x Lange, wahrend das Camerostom 
nnr 75jx tief ist. Bei der Yergleicbsart sind beide etwa von gleicber 
Lange. Hinterende der Yordergruppe jederseits in einen nach aussen 
gericbteten Eortsatz auslaufend 3 Epimere in ikrer medianen Partie 
relativ breiter als bei der Yergleiehsart, neben der Innenecke der 4. 
Epimere nock 20 p, breit. Letztere dreieckig, am Aussenrande mitsamt 
der 3. Epimere von flfigelartiger Verbreiterung umfasst. 

Beine kurz, ohne Scbwimmhaare. Langen: 1. 360, 2. 295, 3. 330, 
4. 540 |a. Am Distalende und auf der Streckseite der Glieder nur kurze 
Borsten. Vorderbein ahnlicb wie bei der Vergleicksart umgestaltet. 

g 2 
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Das 5. Glied (fig. 19) misst 96{i, ist cylindriscb und, abgeseben von 



Fio. 19 .—Megapus minutus n. sp. $?. Eadglieder des Vorderbeines. 

einer Einscbnfirung am Grunde, in seiner ganzen Lange von fast gleicber 
Dicke. Distalende sclieidenartig fiber das Gelenk binaus verlangert, 
am starksten auf der Beugeseite, wo der Rand 2-3 runde Einschnitte 
aufweist. Die beiden Distalborsten nicht in einer Grube der Beugeseite 
befestigt, sondern innerhalb der Gelenkscbeiden beugeseitenwarts ent- 
springend. Die kfirzere blattartig verbreitert, sich dann potzlicb ver- 
schmalernd und spitz auslaufend. Die andere ist weniger breit, etwa 
von der Lange des Endgliedes, in ihrer distalen Halfte peitschenartig 
gebogen und fein. Auf der Aussenwandung der Gelenkscbeide sitzt 
die bekannte Krummborste. Endglied 52pi lang, distalwarts stark 
verjfingt und gebogen; es tragt 2 feine, fast verkfimmerte Krallen. 
Die Kralle der drei hintern Beine besteht aus einem spitzen Hauptzabn, 
einem langen, dfinnen Aussenzalin und einem etwas kraftigeren, aber 
kiirzeren Innenzabn. Blattartige Verbreiterung des Krallenstieles nur 
scbwach. 

Das Genitalorgan (fig. 18) zeicbnet sicb von dem der Vergleicbsart 
durcb eine nocb grossere Zabl von Genitalnapfen aus. Auf jeder der 
beiden zungenformigen, schief nacb aussen und binten gericbteten 
Platten sitzen fiber 50. Die Platten langs der Genitalspalte 100pi breit, 
in natfirbcber Wolbung lOOpi lang. Die 145pi lange Spalte vorn von 
grossem, balbmondformigem Stfitzkorper begrenzt; binterer Stutzkorper 
viel kleiner. 

Excretionsporus etwa auf der die Hinterenden der Genitalplatten 
verbindenden Linie gelegen, jederseits eine Analdrfisenmfindung auf 
Cbitinplattcben, das ausserdem 2 Haare tragt. 

Fundort: Tilok-natb, Kangra Valley, Punjab, 25. Mai 1926, 1 
mlt drei Eiern von 165 pi Durcbmesser. Dr. Hora leg. 

11 . Unionicola crassipes (0. F. Muller). 

Alle erbeuteten Exemplare waren ausserordentlicb klein; die $ 
massen durcbschnittlicb 0,6 mm, die von denen kein einziges eier- 
tragend war, 0,65 mm. In den Artmerkmalen stimmen sie aber mit 
den europaiscben Individuen vollkommen fiberein. 

Fundort: Sumpfgewasser bei Calicut. 21 40 $. 
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12. Neumania ambigua Piersig. 

Syn. X. megalommata Koenike. 

Die beiden untersuchten Manncben stimmen ganz mit der Bescbrei- 
bung iiberein, die Koenike (1906) von N megalommata gibt. An- 
lasslicb der Bestimmung eines Weib chens von den Philippinen habe 
ich bereits darauf hingewiesen, dass die Identitat dieser Art mit N. 
ambigua sehr wabrscbeinlich sei. Nacbdem mir nun aucb das Manncben 
bekannt geworden, besteben fiir mich keinerlei Zweifel mehr. 

Der Bescbreibung ist nocb beizufiigen, dass die Haut sebr feine 
Cbitinspitzcben tragt. Die Palpenglieder messen auf der Streckseite : 

1 . 23, 2. 78, 3. 47, 4. 83, 5. 31p, was einer totalen Lange der Palpen 
streckseite von 262p entspricbt; misst man aber die Palpenglieder 
in der Mitte der Flachseiten, so ergibt sicb eine Lange von 208p, was 
Koenikes Angabe gleichkommt. Die beiden kraftigen Borsten am 
Distalende des 3. Gliedes finden sick in der Tat aucb bei dieser Art, 
die der Streckseite ist kiirzer und misst etwa § derjenigen auf der Aus- 
senseite. Ko nike zeicbnet sie in seiner Fig. 8 beide zu kurz. Typiscb 
sind wobl in erster Linie die schwacben und relativ kurzen Borsten 
am Distalende des 2. Gliedes. 

Die Epimeren sind einander weniger genabert als beim Typus. 
Uebrigens dtirfte Koeniki s Aeusserung, dass sicb die beiden binteren 
Gruppen auf der Innenseite in einem Flacbenfortsatze beriibren, welcber 
der 3. und 4. Platte auf der ganzen Strecke saumartig anbange (Fig. 6), 
nicbt den Tatsacben entsprecben. In diesen saumartigen “ Fortsatzen ” 
sind eben Muskelbander zu erkennen, die nacb vorn dem Maxillarorgane 
zuzieben. Die eigentbcben Epimeralplatten werden also durch einen 
grosseren Abstand voneinander gescbieden, als es Koe nike annimmt. 
Dieser betragt bei den vorliegenden Exemplaren 60 bzw. 65p. 

Die Beborstung der Beine ist typiscb. Endglied des Hinterbeines 
normal, distal leicbt gebogen. Die wicbtigsten Merkmale des Borsten- 
besatzes sind folgende : 

1 . Bein : 3. Glied : 1 kraftige und 1 sebr kurze gerillte Borste, 

4. „ : 1 Paar ungleicb langer gerillter Borsten, 2 Dornen, 

von denen der eine ganz distal, 

5. ,, : 2 Paare Killborsten, ganz distal 1 kurzer Dorn. 

2 . Bein: 3. Glied : 1 scbwacbe gerillte, weiter distal eine ebenfalls 

scbwacbe, etwas langere, scbeinbar aber nicbt 
gerillte Borste. 

4 . und 5. Glied wie 1. Bein. 

3 . Bein : 3. Gdied : 2 mittellange glatte Scbwertborsten, 

4 . und 5. Glied : je 3 mittellange glatte Scbwertborsten, auf 
letzterem 4 distalwarts an Lange zunehmende 
Dolcbborsten, die letzte deutlicb kurz gefiedert. 

4 . Bein : 4. Glied : Beugeseite mit 4, 5. Glied mit 6 kurzen und 

kurzgefiederten Dolcbborsten. 

Scbwimmborsten treten vereinzelt auf auf dem 4. und 5. Gliede des 2. 
Beines und auf dem 3. Gliede der beiden Hinterbeine. Auf dem 4. 
und 5. Gliede der beiden Hinterbeine zablt man je 3-4 Scbwimjnba^re 
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Jederseits der Genitalspalte (fig. 20) finden sich 9 Napfe. Dem 
aussern Plattenrande folgen feiue Borsten. Bei den vorliegenden 



0 

Fig. 20. —Neumania ambigua Piersig. Genitalorgan. 


Individuen wird vorn die Genitaloffnung durch einen schmalen Saum 
umfasst. Hinter dem Genitalorgane liegen in der weichen Haut 4 
Einzelhaare in einer Querreilie. 

Excretionsporus nicht von Chitinring umgeben. 

Fundort: Sumpfgewasser bei Calicut. 2 <$. 


13. Neumania volzi Piersig. 

Der Beschreibung dieser Art durcli Piersig (1906) lagen fweifellos 
unreife Weibclien zu Grunde. Verschiedene in der PiERSiGschen 
Sammlung enthaltene und als N volzi bezeichnete Exemplare weisen 
in Einzelheiten Abweichungen von der Diagnose auf, die unter Beifiigung 
weiterer Details corrigiert werden sollen. Die indischen Individuen 
stimmen sehr gut mit den von Volz gesammelten uberein. 

Weibchen: 

Korperlange bis 1,3 mm. Auch in der PiERSiGschen Sammlung 
enthaltene Exemplare erreichen 1,125 mm. Deren Korpergestalt ist 
dann nicht mehr verkehrt-oval, sondern entschieden oval. Piersigs 
Fig. 16 wurde jedenfalls nach einem noch jugendlichen Weibchen ange- 
fertigt. Die Korperfarbe diirfte bei erwachsenen Individuen eher 
als dunkelbraun zu bezeichnen sein. Haut mit ausserordentlich feiner, 
schwer wahrnehmbarer Liniatur. Auf der unbenetzten Haut sind 
kleine Chitinkornchen zu sehen. Ausser den leicht fiber die Unterlage 
hervorstehenden Steissdrfisen finden sich zwei weitere erhohte Drusen- 
mtindungen auf der hintern Dorsalflache. 

Der Palpus ist in Fig. 22, T. 14 (Piersig 1906), teils ungenau, 
teils unrichtig wiedergegeben. So sind die Endborsten der Dorsalseite 
des 3. Gliedes viel zu kurz gezeichnet. Die Hocker der Tasthaare 
des 4. Gliedes und der Zapfen am Gliedende sind in Wirklichkeit viel 
deutlicher. und der Aussenseite des 4. Gliedes fehlt in der Figur ein 
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distales iiber die Spitze des Endgliedes hinausragendes femes Haar. 
Die Streckseitenlangen der Palpenglieder betragen : 

1. $, PiERSiGscbe Sammlung: 1. 41, 2. 124, 3. 75, 4. 127, 5. 44(i, 

2. $, „ „ : 36 111 72 127 44(x, 

3. 9, Calicut: 36 119 70 119 41(x. 

Es ubertrifft also das 4. Glied das 2. nicbt immer an Lange. 

Die Epimeren tragen ein wichtiges Merkmal, das Piersig in keiner 
Weise erwahnt: der Einlenkungsfortsatz des 3. Beines zeigt stark 
gebogenen Aussenrand und kurzen Hinterrand, sodass eine stumpfe 
Ecke entstebt, der Einlenkungsfortsatz des 4. Beines stellt aber einen 
kraftigen, 20-25 [i langen, schrag nacb hinteU und aussen gericbteten 
Stachel dar. Die Beinlangen betragen : 1. 1,2, 2. 1,245, 3. 1,125, 4. 1,44 
mm. 

Die von Piersig angegebene Lange der Genitaloffnung (160 (a) 
ist viel zu kurz und hat hochstens fiir jugendliche Weibchen Geltung. 
Sie misst an Exemplaren, die ihre naturliche Wolbung der Ventralseite 
noch besitzen, 195 (a, bei Individuen aus der PiERSiGschen Sammlung 
sogar 210|x. Yor der vorderen Innenecke jeder Napfplatte, die auch 
weniger als 28 Napfe tragen kann, stehen 3-4 Haare in der weichen 
Korperhaut, nicht nur 2, wie Piersig dies zeichnet. Die Entfernung 
der Napfplatten vom vorderen Stiitzkorper ist bei reifen Weibchen 
grosser als es Piersig in Fig. 23 darstellt. Excretionsporus von 
Chitinring umfasst. 

Mannchen: 

Lange des Korpers 0,750 mm. In den meisten Merkmalen Ueberein- 
stimmung mit dem Weibchen. Die Palpen sind etwas kiirzer und 
gedrungener: Streckseitenlangen der Glieder: 1. 28, 2. 85, 3. 52, 

4 . 87, 5. 36[x. Einlenkungsfortsatze an den 3. und 4. Epimeren mit 
denselben Merkmalen wie beim Weibchen. An den 1. and 2. Beinen 
fehlt auf dem 5. Gliede das distale Paar langer, gerillter Borsten; 
an ihrer Stelle findet sich ein Paar kurzer, steifer Borsten. 

Genitalhof (fig. 21) aus einer breitelliptischen Platte bestehend von 
153(1, Lange und 170(x Breite. Genitalspalte gross, 117(x lang. Vorder- 



Fig. 21 .—Neumania volzi Piersig. <J. Hintere Epimerengruppen und Genitalorgan. 

rand der Genitalplatte median einen schwachen Vorsprung bildend. 
Jederseits 18 Napfe von ungleicher Grosse, je ein Haar am Vorder. 
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und eines am Seitenrande, 2 am Hinterrand. Jederseits zwischen 
Genitalhof und Epimeralgebiet 2 Haare in der weichen Haut. Exore- 
tionsporus inmitten eines Chitinringes. 

Nymphe : 

Korperlange 0,570 mm, Breite 0,420 mm. Umriss elliptisch. Die 
Augen liegen am seitlichen Yorderrande, ihre grosse Linse ist verkehrt- 
oval, 30(x lang, die kleine elliptisch, mit einem grijssten Durchmesser 
von nur 15p. Die diinne Haut tragt einen relativ dichten Besatz feinster 
Chitinkornchen. Steissdrusen und ein Paar Drusenmiindungen am 
Hinterende der Dorsalflache leicht erhoht. 

Streckseitenlangen der Palpenglieder : 1. 15, 2. 60, 3. 40, 4. 73, 
5. 21 (x. Von denjenigen der N pilosa Nymphe unterscheiden sich die 
Palpen schon durch die Langenverhaltnisse. Dorsalseite des 2. Gliedes 
mit einer vom Gliedende abgeriickten Borste und einer anderen, kiirzeren, 
an der distalen Aussenseite. 3. Glied mit 2 nicht besonders kraftigen 
Bortsten, die eine in der Mitte der Aussenflache, aber der Streckseite 
etwas naher als der Beugeseite, die andere dorsal distal. Das 4. Glied 
weist eine deutliche Biegung auf, die beiden sehr feinen Tasthaare etwa 
in der Mitte der Beugeseite und nicht auf Hockern inseriert, ihre gegen- 
seitige Stellung auf beiden Palpen nicht ganz dieselbe. Chitinzahn 
am Distalende kaum angedeutet; dort fehlt auch das feine Haar der 
Aussenseite. Endglied gedrungen, in seiner Mitte am wenigsten hoch, 
mit stark eingebuchteter Beugeseite, in 3 deutliche Klauen auslaufend. 

Epimeren 285p lang, im 4. Paar 345p breit. Oberflache netzartig 
gefeldert. Epidesmen der vorderen Paare kurz, nur unter die 3. Platten 
reichend. Aussenecken der 3. und 4. Epimeren ohne besondere Aus- 
zeichnung. Rander und Suturen schwach chitinisiert. 

Beinlangen: 1. 630, 2. 620, 3. 580, 4. 630jjl. Die beiden ersten 
Beine jeder Seite deutlich verdickt, ihre Endglieder leicht gebogen. 
Kralle der beiden letzten Beine schwacher als die der vordern und 
weniger gebogen, 25(i, lang. Borstenbesatz reduziert. Die distalen 
Fiederborsten der Beugeseite des 5. Gliedes am 3. Bein und der 3.-5. 
Glieder am letzten mit 6-8 ziemlich feinen Fiedern jederseits. Die 



Fig. 22 .—Neumania volzi Piersig. Nymphe. Hintore Epimeren und Genitalorgan. 

weiter proximalwarts stehenden Fiederborsten (hochstens 2-3 Stuck) 
sind alle kiirzer und ebenfalls deutlich, wenn auch sehr fein gefiedert. 
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Endglied des 4. Beines mit 2 Bengeseitendornen. Auf den Hinter- 
beinen 1-3 Scbwimmhaare auf dem 3.-5. Gliede. 

Genitalorgan (fig. 22) auf sebr dfinncbitinisierter Platte, die der- 
jenigen gewisser Limnesia-Aiten gleicbt. Von den 4 Napfen sind die 
beiden vordern grosser und liegen naber beieinander als die beiden 
hintern. Die Napfe ^erden von 3 Paaren von Haaren nmstellt. 

Excretionsporus mit schwachem bintern Stfitzkorper. 

Fundort: Sumpfgewasser bei Calicut. 7 23 $, teils nocb nicbt 

erwachsen, teils eiertragend, 1 Nympbe. 


14. Neumania longipes n. sp. 

Diese Art ist am nacbsten mit derjenigen Form verwandt, die Yiets 
(1926) als Varietat indica zu N volzi gestellt bat. Beide zeichnen 
sich durcb Abwesenbeit von Genitalplatten aus. Solcbe sind aber 
bei N volzi vorbanden; dieses Merkmal erscbeint mir wicbtig genng,. 
um der ViETSseben Form Artstellung einzuraumen, trotz verscbiedener 
Uebereinstimmungen mit N volzi. Icb bezeicbne sie daber als N 
indica (Yiets). In welcbem Verwandtscbaftsgrade nun N indica und N 
longipes zu einander steben, lasst sicb vorlaufig nicbt sagen, da Viets’ 
Bescbreibung fiber verscbiedene Einzelbeiten nicbt restlos Ausknnft 
gibt. Icb bin nicbt der Ansicbt, dass es sicb in diesen beiden Formen 
um die gleicbe Art bandelt, wohl aber ist nicbt ausgescblossen, dass 
N longipes eine Varietat von N. indica darstellt. 

Weibchen: 

Lange und Breite der drei Individuen : 0.990/0,750 mm, 1,050/0,825 
mm, 1,170/0,900 mm. N. indica mit 0,560/0,420 mm also nur von 
etwa balber Grosse. (Die nacbfolgenden Masse beziehen sicb auf das 
grosste der untersucbten Individuen.) 

Die Haut tragt eine ausserst feine Linierung. Eine sebr dicbte 
und feine Kornelung, die sicb bauptsacblicb auf der Dorsalseite findet, 
konnte nur bei unbenetzter Haut unzweideutig beobacbtet werden. 

Bei keinem der Individuen ragen, wie bei N indica, die Steissdrusen 
als niedere Kegel fiber den seitlicben Hinterrand bervor. Sie liegen 
vom Rande deutlicb abgertickt. Ein zweites Paar auf bockerartigen 
Erbohungen ausmtindende Drtisen liegt dorsal, ebenfalls in der Nabe 
des seitlicben Hinterrandes. Die fibrigen Drtisenporen liegen flacb 
und besitzen nur scbwacbe Cbitinringe, an die das Haarplattchen deutbch 
angesetzt ist. 

Maxillarorgan am Tiere gemessen mit Fortsatz 185fx, Mandibel 
187{xlang. Beide Organe bei N indica kfirzer, 150 bzw. 155(x messend, 
wabrend die Mandibelklaue bei beiden Formen 75(i bat. Aucb die 
Palpenglieder sind langer als bei der Vergleicbsart: 1. 47, 2. 143, 3. 80, 
4. 138, 5. 49(i,. Dagegen ist die Beborstung (fig. 23) sebr abnbcb. Die 
in der Mitte des inneren Distalrandes des 2. Gliedes sitzende Borste 
ist jedocb langer und kraftiger als es die Fig. 22 (Viets 1926) ffir die 
Vergleicbsart zeigt, und das 2. Glied ist etwas langer als das 4., wahrend 
bei der ViETsscben Form das umgekebrte Verbaltnis zutrifft. 
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Hinterrand der 2. Epimere (fig. 24) nicht gerade wie bei N indica t 
sondern stumpfwinklig gebrochen. Sutur zwischen der 3. und der 



Fig. 23 .—Neumania longipes n. sp. $. Palpus. 

4. Epimere bis an den Medialrand sich erstreckend. Letzte Platte 
aussen viel weniger verschmalert als bei der Vergleichsart. Aussenecke 



Fig. 24 .—Neumania longipes n. sp. $. Epimeren und Genitalorgan. 

der 3. Epimere abgerundet, die der 4. in einen kurzen, breiten, stumpfen, 
schief nach aussen und hinten gerichteten Fortsatz auslaufend. Fortsatz 
am Hinterrande der letzten Platte kraftiger entwickelt als bei der Ver- 
gleichsform. Oberflache der Epimeren fein netzartig gefeldert, dicht 
und feinporig. 

Beine sehr kraftig entwickelt, besonders die beiden Vorderpaare 
mit ibren verdickten 2.-4. Gliedern. Hockerborsten auf dem 2.-4. 
Gliede des 1. Beines wie bei der Vergleicksart; auf dem 5. Gliede 
sind es aber 3 Paare, wovon das 3. ganz distal steht, die aussere der 
beiden Borsten aber verkiirzt ist. Auf dem 2. und 3. Gliede des 2. 
Beines findet sich je nur 1 (statt je 2) kurze Hockerborste, auf dem 
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4. Gliede zablt man 4, auf dem 5. Gliede 6. Die Zahl der Kurzborsten 
dieser beiden Beine ist im Vergleicbe Zu N volzi deutlich erhobt; sie 
sitzen hauptsacblicb an den Gliedenden und auf den Streckseiten. 
Eine Erbobung der Borstenzabl auf dem 3. und 4. Beine ist fur alle 
Borstenarten zu verzeicbnen; die mittellangen Scbwertborsten der 
Gliedinnenseiten treten oft in doppelter Anzabl derjenigen von N volzi 
auf. Die Fiederborste am Distalende des 5. Gliedes, 3. Bein, und 
des 3.-5. Gliedes, 4. Bein, unterscheiden sich von denjenigen von N 
volzi dadurcb, dass sie jederseits des Fiederscbaftes nur 1-3 grobe Zacken 
aufweisen. Es scheinen also allerlei Unterscbiede im Borstenbesatz 
der Beine vorbanden zu sein; denn Viets bebt deutlicb bervor, dass 
der Haarbesatz von N indica nabezu mit demjenigen von N volzi 
ubereinstimmt. Die Langen der Beine sind sebr betracbtlicb : 1. 1,530, 
2. 1,545, 3. 1,440, 4. 1,650 mm. Alle Beine sind bedeutend langer als 
der Korper, langer aucb als bei N volzi. Die Kralle ist einzinkig, 
wenig gebogen. 

Das Genitalorgan (fig. 24) ist demjenigen von N indica sebr abnbcb. 
Die Genitalnapfe liegen in der weicben Korperbaut, jederseits der Spalte 
25-26 (bei einem anderen Individuum bis 35 Napfe, wabrend N indica 
nur 18 besitzt), und zwiscben ibnen erkennt man die feinlinierte Epi¬ 
dermis. Wobl infolge der Abwesenbeit der Platten sind die Napfe 
sebr diekwandig, ibr Lumen ausserordentlicb eng. Am Rande des 
Napfgebietes binten und aussen einzelne feine auf rundlicben Plattcben 
eingefiigte Harcben, vorn eine Reibe von 4-5 solcher und weiter gegen 
den vorderen Stiitzkorper zu ein Einzelbaar. Genitalspalte reicbbcb 
200(jl lang, also kiirzer als bei der Vergleicbsart. Yorderer Stiitzkorper 
ankerformig, binterer etwas flacbig verbreitert. 

Excretionsporus am Hinterrande des Korpers gelegen und mit 
binterem Stiitzkorper verseben. 

Fundort: Sumpfgewasser bei Calicut. 3 9* 

15. Neumania pilosa Koen. 

Nymjphe: 

Hautmerkmal der 510 (jl langen und 375{i, breiten Nymphe wie bei 
der Imago. Streckseitenlangen der Palpenglieder : 1. 18, 2. 58, 3. 31, 



Fig. 25 .—Neumania pilosa Koen. Nymphe. Hintere Epimeren und Genitalorgan. 

4. 49, 5. 26(jl. 1 . Glied obne Borste. Streckseite des 2. mit fast dista- 

ler kurzer Borste und einer andern am Distalende der Innenflacbe. 
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Die distale Streckseitenborste des 3. Gliedes stark verkiirzt, die auf 
der Aussenflache sekr kraftig. Am 4. Gliede sind die beiden Einlen- 
kungshocker der beiden Tasthaare kaum entwickelt, der distale 
Chitinzahn aber deutlicb erkennbar. Epimeren 270p, lang, ohne Ha- 
kenfortsatz an den Aussenecken der bintern Epimeren. Beinlangen: 

1. 595, 2. 595, 3. 520, 4. 610(a. Die Zahl der Borsten stark reduziert. 
Fiederborste am Distalende des 5. Gliedes am 3. Bein und am 3.-5. 
Gliede des 4. Beines ziemlicb grob gefiedert, die Fiederung der iibrigen 
Beugeseitenborsten kaum erkennbar. Genitalbof (fig. 25) aus zwei 
median miteinander verwachsenden flugelartigen Platten bestebend, 
von denen jede 8-9 Napfe und einzelne Harchen tragt. Die Napfe 
liegen nicht dicht beieinander. Plattenrand unscharf, nicbt verdickt. 
Excretionsporus wie bei der Imago von Chitinring umgeben. 

Fundort: Sumpfgewasser bei Calicut. 1 Nymphe. 

16. Piona pseudouncata Piersig. 

Weibchen: 

Yon dieser Art liegt ein eiertragendes Weibchen vor, dessen Kor- 
lange 1,6 mm. betragt. 

Die Haut ist nicht vollig glatt, wie Piersig (1906) dies behauptet, 
sondern tragt, wenn auch schwer sichtbar, ein System feinster Linien. 

Maxillarorgan 265(x, Mandibel 330(jt lang, letztere mit deutlichem 
eckige Knine, das ausserdem vom ausgezogenen Hinterteil abgesetzt 
ist. Klaue kraftig, 90 (ji lang, am Grande stark umgebogen, in seinem 
weiteren Yerlaufe fast gerade, beidseitig gerillt, an der Beugeseite mit 
einer Keihe sehr kleiner Zahne. 

Streckseitenlangen der Palpengheder : 1. 55, 2. 250, 3. 110, 4. 260, 
5. 130(i,. Der Palpus stimmt mit der von Piersig gegebenen Fig. 
48 gut iiberein, wenn auch beim weiblichen Taster die Beugeseite des 

2 . Gliedes kaum merklich vorgewolbt ist. 

Epimeren 0,675 mm lang. Die beiden vorderen Platten zeigen 
an ihrem Medialrande einen sie verbreiternden Saum. Hintere Platten- 
gruppen 165(jl voneinander entfernt. 4. Epime remit kraftig vorsprin- 
gender Hinterrandsecke, an die sich ausserdem subcutan ein ebenfalls 
nach hinten gerichteter stumpfer Fortsatz anlegt. 

Beinlangen: 1. 1,110, 2. 1,215, 3. 1,245, 4. 1,365 mm Das 1. Bein 
ist in Piersig s Fig. 49 gut dargestellt. Zahl der Schwimmborsten 
am 4. und 5. Gliede des 3. Beines 6 bzw. 8, auf den gleichen Gliedern 
des Hinterbeines 8 bzw. 10. Endglied mit vier Borsten auf der Innen- 
flache und stark verkiirzter Kralle. 

Genitalbof mit dem vordern arikerformigen und dunnen Stiitzkor- 
per auf der Hohe der hinteren Ecken der beiden Medialrander der 4. 
Epimeren. Genitalspalte 310[x lang. Jederseits des hintern Stiitzkorpers 
cine zungenformige Platte, 150pt lang, 125 (jl breit. Auf jeder Platte 
2 grossere Napfe (Durchmesser bis 30p), der vordere alleinstehend. 
der hintere umstellt von 11-13 Napfen. Napfzahl also etwas geringer 
als beim Mannchen, das von Piersig beschrieben worden ist. Auf 
der dem Stiitzkorper zugekehrten Ecke einige kurze Harchen (gewohnlich 
3), ein weiteres Harchen beim vorderen Napfe und 2 vor demselben jn 
der weichen Haut, w 
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Excretionsporus etwa 200p hinter dem Genitalhof, umgeben von 
einem Chitinring. 

Fundort : Sumpfgewasser bei Calicut. 1 $, 35 Eier von 195fx tragend. 

17. Axonopsis latifrons n. sp. 

Diese Art steht, A. coerulea (Piersig) sehr nahe, unterscheidet sich 
aber von dieser Porm in erster Linie durch die gedrungenere Gestalt, 
im mannlichen Geschlechte auch durch die abweichende Lage des Geni- 
talorganes. Sie ist auch in der PiERSiGschen Sammlung enthalten, 
von Piersig jedoch nicht als besondere Art erkannt, sondern mit 
ersterer vermengt worden. 

Weibchen: 

Lange des Korpers 0,380 mm, Breite 0,360 mm, also kiirzer aber 
breiter als A. coerulea. Umriss breit verkehrt-oval. Stirnrand auf 
eine Lange von 130p gerade abgestutzt. Antenniforme Borsten sehr 
fein, 78p voneinander entfernt. Die Korperfarbe diirfte griinlich sein. 
Augen schwarz pigmentiert, ca lOOp voneinander abstehend. 

Riickenbogenfurche unvollstandig, da vorn der Riickenpanzer mit 
dem Yentralpanzer verwachst imd die Stirnkante bildet. Oberflache 
des Chitins leicht wabig, in jeder Yertiefung einige Poren aufweisend. 
Haare und Driisenmiindungen anders gruppiert als bei der Yergleichsform: 
vorn auf dem Riickenpanzer 1 Paar feiner Haare hinter den Augen, 
etwas weiter hinten 2 Paare fast in einer Querlinie liegende Driisen- 
miindungen, das aussere Paar fast am Plattenrande. Weiter riickwarts 
noch 2 weitere Paare von Haaren, das hinterste kurz vor dem Plattenende. 
In der Riickenfurche erkennt man die feinlinierte Haut. Der Excre¬ 
tionsporus liegt median am Plattenhinterrande. 

Das Maxillarorgan misst bis zum Ende des Doppelfortsatzes lOOp, 
dessen Ventralwandung bis zum Grunde der Maxillarbucht 78p. 
Mundoffnung in der Mitte der Ventralwandung. Die Palpenglieder 
messen auf der Streckseite ; 1. 26, 2. 47, 3. 26, 4. 61, 5. 26p, stimmen 
also in dieser Beziehung mit denjenigen der Vergleichsart iiberein. 
Die feinen Haare am 2. und 3. Gliede sind ebenso fein wie bei dieser. 



Fig. 26. —Axonopsis latifrons n. sp. $. Palpus. 

aber etwas langer, auch das in der Mitte der Streckseite des 3. Gliedes 
stehende (fig. 26). Tastborsten der Beugeseite des 4. Gliedes abwei- 
chend in der Dreizahl, eine am Innenrand etwas distalwarts der Mitte 
eingelenkt, die beiden anderen am Aussenrand, hintereinander, jede 
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auf einem zahnartigen Hocker stehend. Distalhalfte der Beugeseite 
deutlich abgeflacht. Innenende neben der Einlenkungsstelle des 5. 
Gliedes hockerig vortretend. Chitin der Palpenglieder feinporos. 

Epimeren (fig. 27) ganz mit dem Yentralpanzer verwacbsend, der 
Vergleichsart sehr a hnli ch. Die Spitzen der 1. Epimeren ragen nicht 



Fig. 27 .—Axonojpsis latifrons n. sp. $. Ventralamicht. 

fiber den Stirnrand hervor. Bander der 1.-3. Epimere aussen zackig. 
Maxillarbucbt etwas tiefer als bei A. coeiulea, 105(j. statt 90(jl. 

Langen der Beine : 1 . 260, 2. 280, 3. 320, 4. 390(jl, in Wirklichkeit 
also kfirzer als bei der Vergleichsart, relativ aber von fast gleicher Lange. 
Sie sind schwach, Glieder distal kaum verbreitert. Borstenzahl gering : 
am Distalende der mittleren Glieder sitzen einige verlangerte und auch 
dornartige Borsten, auf der Innenflache der beiden letzten Glieder des 
Hinterbeines in Reihen geordnete kurze Borsten. Schwimmhaare 
wenig zahlreich : 2 auf Glied 5 des 2. Beines, je 2-4 auf dem 4. und 5 
Gliede des 3. und 4. Beines. Kralle mit sehr schwachem innerem Ne- 
benzahn. 

Genitalhof (fig. 27) ganz am Hinterende des Korpers gelegen, sogar 
leicht dorsal ubergreifend, bei der Vergleichsart dagegen etwas vom 
Korperende abstehend; Lange 50p., Breite 83p., Lefzen chitinisiert, 
deutlich poros. Die 4 Napfe ahnlich gelagert wie bei A. coemlea, der 
hinterste aber ganz am Hinterrande gelegen; alle Napfe von gleicher 
Grosse. 

Mannchen: 

0,350 mm lang, 0,330 mm breit, relativ breiter als das Weibchen, 
Umriss daher rundlicher erscheinend (fig. 28). Stirnrand ganz seicht 
eingebogen, 117(x lang. Excretionsporus weiter nach hinten verlagert 
als im weiblichen Geschlechte, am Hinterrande der Dorsalplatte halb- 
kreisformig vorstehend. 

Palpus dem weiblichen sehr ahnlich; in den Gliedlangen nur geringe 
Unterschiede: 1. 26, 2. 44, 3. 26, 4. 57, 5. 26p. 4. Glied auf der Beu¬ 
geseite weniger stark aufgetrieben. 
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Beinlangen: 1. 230, 2. 278, 3. 310, 4. 380jx. 

Genitalorgan (fig. 28) ganz am Hinterrande des Korpers liegend, 
etwas dorsalwarts iibergreifend. Genitalspalte ganz terminal, Lefzen 



Fig. 28 .—Axonopsis latifrons n. sp. <J. Ventralansicht. 

am Hinterrande leiclit vorstehend, 25 pi breit. Drei der Napfe auf der 
Ventralseite im Bogen angeordnet, der 4. terminal gelegen, sein Hinter- 
rand von der Yentralflacbe her eben noch sichtbar ; er liegt den Lefzen 
naher als dem aussersten der 3 Napfe der Ventralseite. Langs des 
Korperrandes eine Reihe feiner Haare zwischen den Aussennapfen 
jeder Seite. Alle Napfe von gleicher Grosse. 

Fundort: Sumpfgewasser bei Calicut. 7 <J, 1 $. 

18. Aturus scutelliferus n. sp. 

Mdnnchen : 

Die Lange des Korpers betragt 0,330 mm, Breite 0,285 mm. Gestalt 
rundlich-viereckig. Stirnrand vorgebogen, median mit kleiner Kerbe 
zwischen den etwas vorstehenden Hockern der antenniformen Borsten. 
Letztere sind fein, gerade, 70pi voneinander entfernt. Abstand der 
schwarz pigmentierten Augen voneinander 85pt. Rand des Korper- 
panzers in der Schultergegend zackig. Farbung braun. 

Dorsalpanzer (fig. 29) vorn und auf den Seiten durch eine Furche 
von den nach oben iibergreifenden Randern des Ventralpanzers abge- 
trennt, in seiner vorderen Halfte convex, hinten muldenartig vertieft. 
Auf dem Abfall zur Mulde zwei kraftig hervortretende Driisenhocker, 
vor jedem derselben ein fast bis an seine Basis gespaltenes Borsten- 
gebilde, dessen einer Teil blattartig breit ist und spitz endigt, der andere 
langer, schmaler und spitzer ist. Innen neben dieser gespaltenen 
Borste eine Driisenmiindung. Das Chitin der Mulde nur undeutlich 
poros; 2 Gruppen von Porendurchbriichen liegen am hinteren Seiten- 
rande, schief hinter einer von feinem Haar begleiteter Driisenpore. 
Excretionsporus auf einem Schildchen gelegen, das vorn und seitlich 
scharf abgegrenzt, vorn gerundet ist und sich nach hinten etwas 
verbeitert; hinter demselben, jederseits des Spaltgrundes ansetzend, eine 



96 


Records of the Indian Museum. 


[Vol. XXX, 


Reihe feinster, nach vorn gericbteter Haare. Am Aussenende dieser 
Reihe ein am Grande verdicktes Borstengebilde mit einseitigem Besatz 



Fig. 29 .—Aturus acutelliferm n. sp. <J. Dorealansicht. 

feiner, gegen die Spitze an Lange abnehmende Fiedern. Bei dieser 
Borste ein Einzelhaar. 

In der Furcbe liegen jederseits vier Drusenmiindungsplattcben 
bintereinander, das 1. mit einer langen, starken, am Ende gebogenen 
Borste; des 2. tragt eine kraftige Gabelborste, wabrend die beiden 
binteren nur mit einfachen Haaren besetzt sind. Langs des Korper- 
hinterrandes stehen Reiben mittellanger Borsten obne zwiebelartig 
verdickten Grund. Reicb beborstet sind aucb die dorsal iibergreifenden 
Partien des Yentralpanzers binter den 4 Driisemniindungen in der 
Furcbe und die Stellen zu beiden Seiten des binteren Spaltes, dessen 
Ecken mit je 2 blasenformigen Gebilden verseben sind (fig. 32). 

Maxillarorgan kraftig cbitinisiert, besonders dessen Yentralwand, 
die an ihrem Hinterende in einen sehrag aufwarts weisenden Fortsatz 
ausgebt. Lange des Maxillarorganes 86(jl, der Mandibel lOOp,. Letz- 



Fig. 30 .—Aturus scutelliferus n. sp. Palpus. 

tere mit spitzem Ende binter der 39p, langen Grube. Klaue scbwacb. 
Streckseitenlangen der Palpenglieder : 1. 21, 2. 52, 3. 39, 4. 78, 5. 34(x. 
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Auf der Dorsalseite des Grundgliedes (fig. 30) 1 kurze Borste, des 2. 6* 
des 3. 2 Borsten. Distaler Rand der Beugeseite des 2. Gliedes aussen 
in einen scharfen Zahn ausgezogen. Beugeseite des vorletzten Gliedes 
in der Mitte nur schwach aufgetrieben, dort nebeneinander die beiden 
Tastborsten tragend, die aussere kraftig und auf einer zum Distalende 
laufenden Langsleiste inseriert, die andere haardtinn. Endglied in 2 
Klauen auslaufend. 

Epimeren mit dem Ventralpanzer verwachsen. Die gezahnten 
Spitzen der 1. Epimeren ragen fiber den Frontalrand hinaus. 

Beinlangen: 1. 415, 2. 470, 3. 550, 4. 590(1. Die drei vorderen 
Beine ungefahr von gleicher Dicke, mit wenig zahlreichen, schwachen 
und kurzen Borsten besetzt. Einige verlangerte Borsten distal auf 
dem 2. und 3. Gliede besonders der beiden ersten Beine und auf der 
Beugeseite des 5. Gliedes des 3., wo in einer Reihe 11 Borsten von halber 
Gliedlange zu zahlen sind. Auf der Mitte der Aussenseite desselben 
Gliedes 4-5 langere, etwas kraftigere Borsten mit feiner Spitze und 
distal 2 kurze. 4. Bein am dicksten, dessen 2. Glied auf der distalen 
Beugeseite mit breitem, blattartigem, abgerundetem Fortsatz, der 
§ der Lange des folgenden Gliedes erreicht. Das 95p lange 4. Glied 
(fig. 31) verbreitert sich distal und tragt dort 2 breite, blattartige Gebilde, 



Fig. 31 .—Aturus scutelliferus n. sp. 4. und 5. Hinterbeinglied. 

vor diesen 3 weniger breite lange Borsten. Etwa in der Gliedmitte 
stehen 2 lange verbreiterte Borsten, distal, langs des Innenrandes 2 
lange gegabelte, deren kurzer Ast etwas verbreitert, der langere dfinn 
ist, und endlich eine etwas kfirzere, peitschenartig gebogene Borste 
mit feingesagter seitlicher Verbreiterung. 5. Glied 165fx lang, schwach 
gebogen, doch in seiner ganzen Lange von gleicher Dicke, am Grunde 
5 Borsten tragend, von denen 4 feingesagte seitliche Erweiterungen 
aufweisen, wahrend die 5. gabelig endigt. Weiter distalwarts eine 
Reihe von 5 an Lange zunehmenden, in einen kurzen breiteren und 

H 
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einen langeren, spitz ausgezogenen Ast endigenden Borsten. Am 
Distalende eine geisselartig gebogene, ein fadenformiges Anhangsel 
tragende und 6 einfache Borsten. Kralle des Hinterbeines starker 
als diejenige der vordern Paare, wie diese mit Innen- und Aussenzahn 
ausgeriistet; Krallenstiel nicbt besonders stark verbreitert. 

Genitalnapfe (fig. 32) jederseits der Hinterrandsspalte in einer Anzahl 
von 14-15 StUck, die drei innern langs der Spalte gelegen, die ubrigen 



Fig. 32.— Aturus scutelliferus n. sp. Hinterende der Ventralflache. 

am Korperrande. Der ausserste Napf jederseits ist der grosste. Er 
liegt ganz am seitlichen Korperrande, ein Stuck weit hinter der Einlen- 
kungsstelle des 4. Beines. 

Nymphe: 

Lange 220p,, Breite 205p.. Das vorliegende Exemplar ist jedenfalls 
noch nicht voll entwickelt. Stirnrand mit zwei deutlicb vorspringenden, 
die antenniformen Borsten tragenden Hockern. Korperhaut 10p, dick, 
Oberflache grob verworren liniert. Yorderrucken mit 2 langlich-runden 
Platten, deren Innenrander aber parallel zueinander verlaufen. Platten- 
oberflache wabig; Lange 62 p., Breite 41p. Dahinter ein Paar Scbilder 



Fig. 33. Aturus scutelliferus n. sp. Nymphe. Dorsalaneicbt. 

von dreieckiger Porm und ein Paar rundlicber. Ausserdem tragt der 
Riicken eine Anzabl von Drusenporen; s. Fig. 33. ° 
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Maxillarorgan 57 ji, lang, wie auch die Palpen ohne besondere Merk- 
male. 

Die beiden ersten Epimeren verwachsen nicht miteinander; ihre 
Mediabander verlaufen parallel zueinander. Mediaband der 4. Platte 
bogig, Hinterrand querbegend. Oberflache der Hiiftplatten grob- 
wabig. 

Beine nach hinten an Dicke abnehmend. Die Langen betragen: 
1. 230, 2. 240, 3. 265, 4. 315 jjl. 

Genitalplatten klein, jede 2 Napfe tragend, ganz am Hinterrande 
des Korpers gelegen, teilweise von der Dorsalseite sichtbar (nock nicht 
erwachsene Nymphe). 

Excretionsporus fast hinterrandstandig. 

Fundort: Bhagsu-nath, Upper Dharamsala, Kangra Valley, Punjab. 
4. Juni 1926, 1 ^,1 Nymphe. Dr. Hora leg. 

19. Arrhenurus aculeatifrons Piersig. 

Fundort: Sumpfgewasser bei Calicut. 5 <J, 5 9. Die untersuchten 
Individuen sind alle grosser als der Typus. Die Mannchen messen in 
der Korperlange 0,9-0,975 mm, die Weibchen 0,795-0,825 mm. 

20. Arrhenurus belaniensis Piersig. 

Mannchen : 

Korper 0,675 mm lang, 0,500 mm breit, im Umriss bbnformig (fig. 
34). Stbnpartie vorspringend, die 115[x voneinander entfernten Augen 



Fig. 34.— Arrhenurus belaniensis Piersig. (?• Ventralansicht. 

tragend; diese sind schwarz pigmentiert. Stirnrand gerade; antenni- 
forme Borsten fein, gerade, 120(x voneinander abstehend. Nach hinten 
lauft der Korper ohne besondere Abgrenzung in den immer schmaler 
werdenden Anhang aus, dessen Hinterrand gerade abgeschnitten ist 
und 165(i misst. Kiicken vorn stark gewolbt, den rundlichen, 220(x 
langen und 245(x breiten Dorsalpanzer tragend, der vom Stbnrande 
lOOp. absteht. Hinterrand desselben weniger stark gebogen als der 

n 2 
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Vorderrand. Nennenswerte Hockerbildungen sind keine vorhanden. 
Anhang fast flach, mit 3 Paaren langer Haare, sonst ohne Auszeichnun- 
gen. 

Maxillarorgan 115(1 lang, (der fiber den Hinterrand vorspringende 
Pharynx nicht inbegriffen), 90(jl breit. Mandibellange 105(i. Strecksei- 
tenlangen der einzelnen Palpenglieder: 1.18, 2. 60, 3. 28, 4. 49, 5. 37p. 
Das Grundglied (fig. 35) scheint borstenlos zu sein. 2. Glied auf der 



Fig. 35. —Arrhenurus belaniensis Piersig. Palpus 


Streckseite ausserordentlich stark gebogen, ventral aber sehr verkiirzt, 
sodass die proximate und die distale Gelenkflache fast senkrecht 
zueinander gerichtet sind. Dorsal eine steife Borste, die das nachfol- 
gende Glied an Lange iibertrifft. Innenflache stark aufgebaucht; 
distale Glieddicke 52(i. Dieser Yorsprung tragt ein sehr dichtes Biischel 
feiner, bis 25 (z langer Borsten. Eine starke Borste steht schief hinter 
diesem Haarpolster, der Aussenseite genahert. 3. Glied innen mit 
feinem Haar, aussen mit langer Borste. Flachenfortsatz des 4. Gliedes 
mit spitz ansgezogener Beugeseitenecke, hinter der das eine Tastharchen 
steht, wahrend das andere sich auf einer schwachen mittleren Vorwol- 
bung des Distalrandes befindet. Die Borste auf der Abflachung in 
der Nahe der Beugeseite, an der Basis dick, Spitze scharf. Von der 
Seite gesehen lauft das Endglied in eine einzige lange und spitze Klaue 
aus. 

Die Vorderrandspitze der 2. Epimere (fig. 34) ist ausserordentlich 
stark ausgezogen, 100{z lang, und ragt fiber den Stirnrand hinaus. 3. 
Epimere schmal, die 4. aussen stark verschmalert. Ihr Hinterrand 
hinter der Einlenkungsstelle des 4. Beines eine tiefe Einbuchtung 
aufweisend, die von Panzerporen ausgeftillt wird; die Abgrenzung 
zwischen Epimere und Ventralpanzer nur noch undeutlich ausgebildet. 
Zwischenraum zwischen den hinteren Epimerengruppen schmal 

Beinlangen: 1. 450, 2. 635, 3. 600, 4. 620fz; das 2. Bein iibertrifft 
also alle andern an Lange. 4. Bein ohne Sporn. Nicht zahlreiche 
Schwimmhaare finden sich auf dem 3.-5. Gliede. des 3 und 4 
Beines, vereinzelte auch schon auf dem 2. Beine. 

Gemtalorgan (fig. 34) an der Basis des Anhanges gelegen. Die 
langhche bpalte begt mmitten eines porenlosen Feldes von 80u Breite. 
Napfplatten nicht deutlich vom Ventralpanzer abgesetzt, zahlreiche 
kleme Napfe tragend. Sie smd transversal gerichtet, an ihrem dicht 
am Seitenrande des Korpers liegenden Ende abgerundet und ffir ein 
Arrhenurus -Mannchen relativ sehr breit. 
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Weibchen : 

Korper 0.960 ram lang, 0,855 ram breit. Umriss breitoval (fig. 36), 
Hinterrand mit breiter Rundung, Stirnrand leicbt vorgewolbt. Gegen- 
seitige Entfernung der antenniformen Borsten 225(x, der Augen 275 [jl. 
Riickenpanzer vom Stirnrande 165p, abstehend, langelliptisch, bin ten 
mit dem Ventralpanzer verwacbsen. 

Palpus etwas weniger gedrungen als beim Mannchen, aber mit diesem 
in den wichtigen Merkmalen iibereinstimmend. Streckseitenlangen der 
einzelnen Glieder : 1. 18, 2. 75, 3. 41, 4. 62, 5. 45p,. 

Epimerenspitzen nicbt an den Frontalrand heranreicbend, die der 
2. Platte bei weitem nicbt so stark ausgezogen wie beim Mannchen, abe: 
etwas breiter als die der 1. Platte; Abstand der beiden binteru Plat- 
tengruppen vorn grosser als hinten, wo er nocb 75(x betriigt. Aeusserer 



j^q 4 36 ,_ Arrhenurus belaniensis Piersig. $. Ventralansicht. 

Hinterrand der 4. Epimere wie beim Mannchen stark ausgeschweift 

und nur undeutlicb sicbtbar (fig. 36). 

Beinlangen: 1. 725, 2. 780, 3. 725, 4. 800fi, letzteres also langer 

als die anderen. 

Genitalorgan (fig. 36) nabe bei den Epimeren gelegen. Die breit- 
elliptiscbe Lefzenpartie misst in der Lange 130(1, in der Breite 145(i. 
Porenflecken nicbt vorbanden. Napfplatten wenig scbief nach hinten 
und aussen gerichtet, ihre Breite entspricht der Lefzenlange, ibr Ende 
ist abgerundet. Sie tragen zablreicbe kleine Napfe. Totalbreite des 

Genitalorganes 465(x. , 

Excretionsporus nicbt weit vom Hinterrande des Korpers entferni. 
Fundort: Sumpfgewasser bei Calicut. 1 <$, 1 $. 


21. Arrhenurus bicomicodulus Piersig. 

Icb balte zwei Arrhenurus-Weibchen fiir das bisber noch nicbt be- 
kannte weibliche Gescblecbtstier dicscr Art. 
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Weibchen .* 

Korperlange 0,990 mm, Breite 0,855 mm. Im Umriss (fig* 37) 
ist der vordere Korperteil dem mannlichen selir ahnlich. Er vers- 



Fig. 37.— AvrhcnuTUs bicornicodulus Piorsig. Ventralansicht. 

chmalert sich stark nach vorn, Stirnrand zwischen zwei hockerartigen 
Yorspriingen eingebuchtet. Grosste Korperbreifce fiber der Einlenkungs- 
stelle des 4. Beinpaares. Nach hinten ist die Verschmalerung nur gering. 
Beim Uebergang in den Hinterrand werden zwei abgerundete Ecken 
gebildet. Mittelpartie des Hinterrandes in einer Ausdehnung von ca 
450p kraftig vorspringend, jederseits von gerundetem Hocker begrenzt. 

Rtickenplatte vorn breit gerundet, vom Stirnrand 240p abstehend. 
Ihre grosste Breite liegt weit hinten und betragt 510p. Hinterrand 
nicht ausgebildet, da Verwachsung mit dem tibrigen Panzer eintritt. 
Umriss langoval. An der Stelle der grossten Korperbreite findet sich 
jederseits ausserhalb des Rfickenbogens eine gerundete Kuppe, was 
auch beim Mannchen der Fall ist. 

Abstand der schwarz pigmentierten Augen voneinander 255p, ihre 
Entfernung vom Stirnrand 75p. 

Maxillarorgan ohne vorspringenden Pharynx 150p lang, 125p breit. 
Die Masse, die Piersig (1906, p. 367) ftir das mannliche Organ angibt 
(Lange 560[x, Hohe 528(i) konnen nicht richtig sein. Hinterpartie 
der Ventralwandung sehr breit, 60fi messend. Mandibel 17Op, lang. 
Streckseitenlangen der einzelnen Palpenglieder: 1. 28, 2. 73, 3. 44, 
4. 83, 5. 49 p. Die Glieder stimmen in Form und Ausrfistung (fig. 38) 
mit denjenigen des Mannchens fiberein. Besonders charakteristisch 
diirften die drei kurzen Borsten auf der Innenflache des 2. Gliedes sein. 
Auf der Innenseite des 3. Artikels steht nicht, wie Piersig angibt, 
eine Schwertborste, sondern ein langes, feines Haar. 

Die Yorderenden der Epimeren (fig. 37) weniger spitz als beim Mann- 
chen. 4. Epimeren 75 p, voneinander entfernt, ihr Hinterrand deutlich 
ausgebildet. Die “ panzerporenartigen Gebilde ” und “ InselbildungeD, ,, 
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von denen Piersig spricht, sind wohl nichts anderes, als Muskelan- 
satzstellen auf der Unterseite der Epimeren. 



Fia. 38 .—Arrhenurus bicornicodulus Piersig. $. Palpus. 

Beinlangen: 1. 685, 2. 800, 3. 755, 4. 930(z. 

Lefzenfeld des Genitalorganes (fig. 37) nach vorn sich zuspitzend, 
hinten am breitesten, dort und auch seitlich von gebogenen Randem 
begrenzt. Lange der Lefzenpartie 115fi, Breite 125(x; Chitinflecken 
sind nicht vorbanden. Hinterrand sehr stark verdickt, wulstartig 
vorstehend. Genitalplatten transversal gerichtet, an der Ansatzstelle 
sehr breit, nach anssen sich verschmalernd und abgerundet abschliessend. 
Grosste Breite einer Napfplatte 175(jl, Spannweite des ganzen Organes 
550 (jl. Napfe viel kleiner als die Panzerporen, langs der Lefzen viel 
weniger dichtstehend als weiter aussen. Driisenpore hinter den Epimeren 
leicht erhoht. 

Excretionsporus am Hinterrande zwischen den beiden Kuppen 
gelegen. 

Beim Mannchen haben die Genitalplatten ahnlichen Verlauf wie 
diejenigen des Weibchens, wie an den in der PiERSiGschen Sammlung 
enthaltenen Stucken nachgewiesen werden konnte. Piersigs Figur 
72, pi. 18 (1906) gibt die Verhaltnisse insofern nicht richtig wieder, als 
median der Vorderrand der Napfplatten weiter nach vorn bogig vor- 
springt, die Genitalspalte auch weiter nach vorn zu liegen kommt. 

Fundort: Sumpfgewasser bei Calicut. 2 

22 . Arrhenurus micropetiolatus n. sp. 

Mannchen: 

Diese Form zeigt verwandtschaftliche Beziehungen zu A. pulcher 
Walter, unterscheidet sich aber von ihm besonders in der Gestaltung 
des Anhanges. 

Die Korpergrosse misst 0,800 mm, die Breite 0,705 mm. Stirnrand 
mit flacher Einbuchtung zwischen den die antenniformen Borsten, die 
225[x voneinander entfernt sind, tragenden Stirnhockern. Augen 
schwarz pigmentiert, 270(x voneinander abstehend. Seitenrand im 
Gebiete der Augen mit flacher Einbuchtung. Anhang (fig. 39) sehr 
kurz, nur undeutlich vom Korper abgesetzt. Eckfortsatze in den 
Spitzen 585p, voneinaRder entfernt. Am Korperende eine steil abfallende 
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Mulde, deren Hinterrand von zwei auf der Ventralseite entspringenden 
Hockern gebildet wird, die in ibren Spitzen einen Abstand von 375(i 



Fig. 39. —Arrhenurus micropetiolaius n. sp. Dorsalansicht. 

aufweisen. Zwiscben ihnen ist der Rand flach ausgeschnitten und 
median spitzwinklig bis spaltartig gestaltet. Riickenbogen vom Stim- 
rande 180(1 entfemt, Breite der dorsalen Platte 450jx. Mittelpartie 
der Anhangsmulde eine rundlicbe Yertiefung bildend, die oben und 
seitlich von einem Hautsaum umfasst wird und die in ihrer Mitte einen 
sehr kurzen (35|i) Petiolus tragt. Sie ist jederseits von einem niedrigen 
dicbt und feinporosen Wall begrenzt, der nacb binten an Breite abnimmt, 
und an den sich nacb aussen bin eine porenlose Partie anscbliesst. 
Riickenflacbe ausserbalb des Riickenbogens, etwa iiber der 3. Epimere, 
jederseits einen niedrigen Hooker mit Driisenpore. 

Maxillarorgan 145p, lang, vorn 105jx breit, 110(i bocb. Mundoffnung 
am Yorderrande eines 75p bohen Vorsprunges, jederseits von einem 
aus farblosem Cbitin bestebenden Zabn flankiert, an dessen Grunde die 
beiden Borsten steben. Hie beiden 20p, langen Zahne liegen in der 



Fig. 40. —Arrhenurus micropetiolaius n. sp. <J. Palpus. 

Verlangerung der Ventralwandung nacb vorn. Die Palpen sitzen am 
Hinterende des Vorsprunges. Mandibel 148(i lang, 
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Die Palpenglieder (fig. 40) messen auf ihrer Streckseite : 1. 39, 2. 73, 
3. 44, 4. 86, 5. 44|x. Grundglied mit stark gebogener, feiner Borste. Die 
Dorsalseite des 2. Gliedes tragt eine mittlere und eine distale Borste, die 
Innenflache nahe beim Distalrande 3 feine Borsten und eine langere 
gegen die Streckseite zu. 3. Glied mit langer Innen- und Aussenseiten- 
borste. 4. Glied mit kraftiger basaler Biegung. Ecke des Flachen- 
fortsatzes abgerundet, deren Borste kurz. 

Die Epimerenspitzen erreichen den Stirnrand nicht. Die vordere 
Gruppe schliesst hinten gerundet ab. 3. und 4. Epimere median von 
fast gleicher Breite, Hinterrand der letzteren transversal, fast gerade. 
Abstand der beiden hintern Gruppen voneinander 80(x am Hinterende 
vorn etwas weniger. 

Beinlangen: 1. 755, 2. 850, 3. 875, 4. IOIOjx. 4. Glied des Hinter- 
beines mit kurzem Sporn, der 8 iiber seine ganze Lange verteilte mittel- 
lange Borsten tragt. 

Genitalspalte langgestreckt. Ihr Hinterende erreiclit fast den medi- 
anen Ausscbnitt des Hinterrandes, vor den noch der Excretionsporus 
zu liegen kommt; letzterer wird aber nur bei Kopfstellung des Tieres 
deutlick sichtbar. Das ganze Genitalorgan bildet einen kraftigen, 
nach hinten vorgebogenen Wulst, der z. T. seitlich die beiden kuppelar- 
tigen Erhebungen hinter den Epimeren noch umfasst. Napfplatten 
in ihrem mittleren Teile relativ breit, sich nach den Seiten hin aber 
rasch verschmalernd. 

Weibchen: 

Lange 1,080 mm, Breite 0,960 mm. Der Korperumriss (fig. 41) 
gleicht demjenigen von A. pseudoajfinis Piersig; die Einsenkung des 



Fig. 41.— Anhenuru& micropetiolatm n. sp. $. Venfcralansicht. 

Stirnrandes ist aber kaum angedeutet, die Eckfortsatze stehen weniger 
vor, und zwischen den beiden am Hinterrand vorspringenden Hockern 
llegt eine etwas tiefere Einbiegung. Riickenpanzer langoval, 765p, 
jang, 615{x breit, vom Stirnrande doppelt so weit (180{i) al3 vojn Hip- 
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terrande abstehend. Ueber den 3. Epimeren jederseits eine scbwache 
kuppelartige Erhohung. 

Maxillarorgan 155p. lang, 111(1, hoch, vorn 123p, breit. Mandibel 
158p, lang. Lange der Palpenglieder : 1. 39, 2. 75, 3. 49, 4. 96, 5. 47 (X. 
Alle diese Organe wie beim Mannchen gebaut. 

Epimeralgebiet klein. Abstand der hintern Gruppen voneinander 
150(1 an den Hinterecken, vorn etwas weniger. Medialrand der 3. 
Platte so lang wie derjenige der 4. Diese verbreitert sich von 65(x am 
Medialrande auf 175 (jl in ihrer Mitte. 

Die diinnen Beine weisen folgende Langen auf: 1. 715, 2. 875, 3. 
915, 4. lOOOp,. 

Genitalgebiet (fig. 41) sehr typisch durch die erhohte Lage der Lefzen. 
Jederseits derselben eine kuppelartige Erhohung, auf welcber die beiden 
sonst direkt hinter den Epimeren liegenden Driisenmiindungen sich 
befinden. Dadurcb werden die Napfplatten weit nacb binten ver- 
schoben. Sie setzen am Hinterrande der Lefzen an, sind sehr schmal, 
innen etwas breiter als aussen, und ziehen sich in flacbem, nacb vorn 
offenem Bogen seitwarts. Ibr Hinterrand tritt sehr stark hervor, ist 
aucb kraftig chitinisiert, was durch eine ihm parallel verlaufende Linie 
angezeigt wird. Die Abgrenzung des Yorderrandes vom Ventralpanzer 
ist dagegen viel weniger deutlich. Die Napfe sind sehr klein. Lefzen- 
partie breitoval, 155(x lang, 180(x breit, hinten und seitlich von wulst- 
artig verdicktem Chitinrande umfasst, keine Flecken tragend. 

Excretionsporus nahe am Korperhinterrand gelegen. 

Fundort : Sumpfgewasser bei Calicut. 2 <£, wovon eines nocb nicbt 
ausgewacbsen, 1 $. 


23. Arrhenurus palembangensis Piersig. 1 

Das einzige Exemplar, ein nocb nicbt reifes Weibchen, ist kleiner 
als der Typus, 780p, lang, 675(x breit. Piersigs Exemplar war dagegen 
eiertragend (21 Eier von 150fx Durcbmesser). Der Beschreibung 
Piersigs (1906) ist beizufiigen, dass die Riickenplatte hinten mit 
dem iibrigen Panzer verwacbsen kann, was bei beiden untersucbten 
Weibchen der Fall ist. 

Streckseitenlangen der Palpenglieder : 1. 26, 2. 59, 3. 36, 4. 80, 5. 46(i. 
Distalende des 4. Gliedes 50p, breit. Die drei Borsten der Innenflache 
des 2. Gliedes etwas starker und langer als beim Typus. 

In geschlossenem Zustande sind die Ausscbnitte des seitlicben Lef- 
zenrandes (Piersig, 1906, Fig. 99 und 103) kaum sicbtbar. Sie 
werden nur deutlich erkennbar bei nacb innen umgescblagenen Lefzen 
und bervorgerufen durch die grossen, leicbt erbabenen porosen Flecken 
auf den Lefzen, die eine nocb grossere Ausdehnung baben als bei A. 
bruzelii Koenike. 

Fundort: Sumpfgewasser bei Calicut. 1 $. 


t\ l 'D W Tur e ^ ertra 8 en< | e Weibchen dieser Art verdanke ich meinem Freunde, Herm 
IJr. K. Menzel der sie in der Umgebung von Buitenzorg erbeutet bat. Pamit ist diese 
Form auch fyr Java festgestellt. v 
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24. Arrhenurus pseudobruzelii n. sp. 

Weibchen: 

Die nachstverwandten Formen sind A. bruzelii Koenike, A. congener 
Daday, A. weigoldi Walter und A. pseudoqffinis Piersig. 

Lange 1,2 mm, Breite 1,020 mm. Der Umriss (fig. 42) ist etwa 
derselbe wie bei A. bruzelii , erscheint aber im ganzen plumper. Stirn- 



Fig>. 42. —Arrhenurus pseudobruzelii n. sp. $. Ventralansicht. 

rand mit wenig tiefer Einbuchtung. Seitenrand im Gebiete der 375(i 
voneinander entfernten Augen leicbt vorspringend. Eckfortsatze binten 
scbief seitwarts gericbtet, der Hinterrand zwiscben ihnen breit vorge- 
wolbt. Riickenbogen verkebrt-oval, zwischen den zwei kuppelformigen 
Erbohungen am vorderen Seitenrande eingedriickt. Entfernung vom 



Fia. 43 .—Arrhenurus pseudobruzelii n. sp. $. Palpus. 

Stirnrande 345(x, vom Hinterrande nur 90(i. Grosste Breite der Dorsal- 
platte 645(1. 
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Maxillarorgan 165p lang, vorn 130p breit. Mandibellange 195p; 
die Klauenspitze zeigt schief aufwarts, und am Hinterende der Streck- 
seite befindet sich ein scharf ausgepragter knieformiger Vorsprung. 
Die Palpenglieder messen dorsal: 1. 34, 2. 85, 3. 70, 4. 106, 5. 65jx. 
Der kraftig gebaute Palpus gleicht binsichtlich des Borstenbesatzes 
demjenigen der Vergleichsart. 2. Glied (fig. 43) mit 2 feinen Borsten 
in der Nahe des Beugeseitenrandes und einer kraftigen in der Mitte 
beim Distalrande der Innenseite, 2 steifen, gefiederten, auf der Streck- 
seite. 4. Glied in der Form besonders an dasjenige von A. convener 
Daday erinnernd. 

Epimeren (fig. 42) weit vom Frontalrande abstehend. Mediane 
Lange der 3. Platte derjenigen der 4. fast gleichkommend. Hinterrand 
der vordern Epimerengruppe fast bogig. Die beiden hintern Gruppen 
median durch einen nur 40 p betragenden Abstand geschieden, dadurch 
deutlich von den drei anderen Arten abweicbend, sich aber am meisten 
A. bruzelii nahernd. Hinterrand der 4. Platte weniger flach aus- 
gerandet als bei A. congener. 

Beinlangen: 1. 780, 2. 855, 3. 855, 4. llOOp. 

Genitalorgan (fig. 42) nahe an die Epimeren geriickt. Lefzenpartie 
fast kreisrund, 143p lang, 156p breit. Lefzenflecke wie bei A. bruzelii. 
Napfplatten sich weit seitwarts erstreckend, das ganze Organ 750p breit. 
Mittlere Breite der Napfplatten 120p., an der Ansatzstelle etwas breiter, 
die Lefzen aber am Vorderrande nicht umfassend. Aussenende gerundet, 
ganz schwach abgebogen. Hinterrand dadurch leicht wellig. Platten 
mit dichtem Besatz kleiner Napfe. 

In der Nahe des Hinterrandes zwei niedrige kuppenartige Vorwol- 
bungen, zwischen denen der Excretionsporus gelegen ist. 

Fundort: Sumpfgewasser bei Calicut. 1 



REPORT ON SOME DEEP-SEA SPONGES FROM THE INDIAN 
MUSEUM COLLECTED BY THE R. I. M. S. 

“ INVESTIGATOR.” 

Part II. Tetraxonida (concluded) and Euceratosa. 

By M. Burton, M.Sc., Assistant in the Department of Zoology, British 

Museum. 

(Plates I, II.) 

Discodermia gorgonoides, sp. n. 

The species is represented by a fragment of what may have been a 
branching sponge with rounded branches about 2 mm. in diameter. 
The surface bears a number of small conical protuberances arranged 
almost in a spiral. No definite oscules are visible. Colour, in spirit, 
yellow. 

The skeleton consists of tetracrepid desmas through which run 
bundles of oxea which do not pierce the ectosome but stop short just 
below the surface. 

Spicules. —(1) Oxea, long, slender, measuring about *33 by *005 
mm. 

(2) Desmas, tetracrepid, each epactine being roughly T mm. long 
and usually smooth for the greater part of their length but become 
highly tuberculate towards the ends (text-fig. 15). 

(3) Discotriaenes, of the usual form. Dimensions.—Diameter of 
cladome, T8 mm., length of rhabdome, -09 mm. These spicules form 
a layer at the surface where they are arranged in such a close manner 



a. Discotriaenes, X 200 ; b. Desma, x 200. 

that the edges of individual spicules overlap. Many of them have 
one or more notches in the edge of the disc whose presence is due to a 
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mechanical hindrance during development from the shafts of adjacent 
discotriaenes (text-fig. la). 

(4) Microstrongyles, with slightly roughened surface, about *009 mm . 
long. 

The species differs in its cylindrical, possibly branching habit from 
all other species of the genus, except D. vermicularis Doderlein (1884) 
and D. ramifera Topsent (1892D) from which it differs in the absence 
of microxea. 

Lendenfeld (1906, p. 344) suggests that the true distinction between 
Discodermia and Theonella should rest rather on the presence or absence 
of the microxea than on the form of the dermal triaenes, an opinion 
with which I cannot agree. 

Registered No., locality, etc. —P. (XLVI, 6), 8 miles W. of Inte r 

view I. Andamans, 45-270 faths. 

Taprobane herdmani Dendy (1905, 1921B). 

Previously recorded from Ceylon and the western Indian Ocean, 
this species is represented by two dried specimens, both regularly in- 
fundibuliform and of a light brown colour. The larger is 9 cms. high 
and 13 cms. across the mouth of the funnel. The smaller is 2 cms. 
high and the same across the mouth. The thickness of the walls is 1 cm. 
and -5 cm. in the two specimens respectively. 

In spiculation the agreement with the holotype is very close and the 
specimens differ from it only in the more regular external form. Dendy’s 
(1921B) specimens, while agreeing more closely with the holotype in 
external form, have larger sigmata, -013 by -0024 mm. as against *010 
by -001 mm. 

Previously known distribution .—Ceylon ; Indian Ocean. 

Registered Nos., localities, etc. —P. ^ (XXXIII), P. ^ (XXXIV), 

Mergui Archipelago, 13° 4' 30" N., 96° 44' E., 65 faths. Collected, 17th 
April 1913. 


Petromica massalis Dendy (1905, 1921B). 

A single massive specimen, brown in colour, 1 cm. high and 1*5 cm. 
across the base. 

The monaxon spicules are very sparse and much more slender than 
is usual but otherwise the sponge agrees closely with the holotype. 

Previously known distribution .—Ceylon ; Indian Ocean. 

Registered No., locality, etc.—P. (XLVI, 5), 8 miles W. of Inter¬ 
view I. Andamans, 45-270 faths. 

Theonella cupola, sp. n. 

The two examples of this species are similar in external form : they 
are massive with a convex upper surface and resting on a circular base 
about 2 cms. in diameter. The larger is 8 mm. high. The surface is 
smooth with a depression placed excentrically on the upper surface 
containing the single oscule. The latter is 1 mm. in diameter and is 
surrounded by a thin membranous margin resembling a velum. Just 
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beneath the opening of the oscule is a cavernous chamber receiving the 
openings of the numerous exhalant canals, while similar canals can be 



seen through the transparent ectosome running parallel to it. The 
pores are distributed generally between the cladi of the surface phyllo- 
triaenes and are about -05 mm. in diameter. The colour, in spirit, is 
greyish yellow. 

The skeleton is typical, consisting of closely-locking desmas roofed 
over at the surface by a layer of phyllotriaenes, with the short shafts of 
the latter directed towards the interior of the sponge. At the surface, 
also, are bundles of about 6 slender monactinal megascleres which 
protrude beyond the octosome, while similar bundles are found associated 
with the desmas of the main skeleton. These are, for the most part, 
oxea but they appear to vary somewhat in shape, sometimes the ends 
are blunted (i.e., strongylote), sometimes swollen (i.e., amphitylote). 
The development of the phyllotriaenes takes place in situ. 

The only other spicule is a microrhabd abundantly associated with 
the ectosome, around the pores, and with the linings of the canals. 

Spicules. —(1) Oxea , straight or curved, variously modified to form 
strongyla or amphitylota measuring *44 by *005 mm. 

(2) Phyllotriaenes with short conical shafts bearing cladomes composed 
of three dorso-ventrally flattened dichotomous cladi. The outer surface 
of these spicules is covered with small tubercles. Total diameter of 
cladome, *495 mm., shaft, *176 mm. long (text-fig. 26). 

(3) Desmas , tetracrepid, massive, usually covered with numerous 
rounded tubercles. Total length about *385 mm. Average thickness 
of epactines *077 mm. (text-fig. 2a). 

(4) Microrhahds with well-developed spines, variable in size, measur¬ 
ing on an average *019 by *005 mm. 

The species makes a near approach to T lacerata Lendf. from Sumatra 
but differs in the smaller details of the spiculation. 
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Registered No., locality, etc. —P. ^ (XL, I), Laccadive Is., 1 mile 
off Kiltan I., 20-30 fms. 

Azorica pfeifferae Carter (1873D, 1876D). 

Azorica marginata, Sollas, 1888A, p. 323, pi. xxxv, figs. 14-22. (For further 
synonymy vide Lendenfeld 1903B and Topsent 1904A). 

Two fragmentary specimens, almost identical with the holotype 
in external form and colour, present certain differences in the skeleton 
which lead me to regard A. marginata as a synonym of this species. 

Sollas (l.c., p. 324) says of A. marginata, “ They might easily be 
mistaken for a young specimen of Azorica pfeifferae ; the characters of 
the desma suffice to distinguish it. 5 ’ Apparently the characters referred 
to are the dense tuberculations and their bifid nature. In view 
of the possession by the present forms of these characteristics and of 
their strong affinity with A. pfeifferae on the other hand, I do not feel 
inclined to accept such small details as evidence of the existence of two 
distinct species. 

Previously known distribution .—North Atlantic; West Indies; Indian 
Ocean; Indo-Pacific. 

Registered Nos., localities, etc. —P. — (XIII), “ Investigator ” Stn. 
220, Andaman Sea, Lat. 13° 16' 30" N., Long. 93° 8' E., 79 faths; P. ^ 

(XXXII, 3), “ Investigator ” Stn. 535, Mergui Archipelago, Lat. 13° 
4' 30" N., Long. 96° 44' E., 65 faths. 

Siphonidiella, gen. nov. 

Rhabdosa in which the ectosomal spicule is a desma highly branched 
in a plane parallel to the surface. The choanosomal desmas are mono- 
crepid. There are no microscleres. The only other spicule present is 
a small dichotriaene occurring in the choanosome, apparently scattered 
promiscuously and without any definite arrangement. 

This genus is most nearly related to Siphonidium Schmidt from 
which it differs chiefly in the possession of a triaene in the place of a 
rhabdus as the third category of spicules. Possibly it may be found 
necessary later on to merge the genera, but on the other hand it is possible 
that the present genus does not belong to the Rhabdosa at all. The 
presence of a triaene in the spiculation does suggest an affinity with 
the Tetracladidae but I feel fairly confident that the desmas are mono- 
crepid and not tetracrepid. 

Siphonidiella dendyi, sp. n. 

The single specimen is a hard stony sponge consisting of a main 
irregularly cylindrical portion, about 4 cms. long and 2 cms. in diameter, 
from the apex of which are given off three small lobes. The whole pre¬ 
sumably grew erect with the small lobes uppermost, since the oscular 
processes are given off evenly all round the specimen and not confined 
to any one side or pointing in any one direction. The colour varies, in 
different parts of the sponge, from greyish brown to brownish-yellow. 
The surface is perfectly smooth but uneven and there is a definite ecto- 
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somal layer with a special dermal skeleton. With a hand-lens the 
sub-dermal canals appear as dark meandrine lines beneath the surface. 
The oscules are situated at the ends of small papillate processes distri¬ 
buted over the general surface. There are roughly about 25 of these 



Text-fig. 3. —Siphonidiella dendyi, sp. n. 

a. Ectosomal desma ; b, c, d. Choanosomal desma in various stages of development; 
e, f, g. Dichotriaenes, e and g with lateral spurs ; h. Cladome of dichotriaene. All 
X 200. 

processes in all. Most of them show signs of having been damaged 
but a typical example is cylindrical, about 3 mm. high and the same 
in diameter. The diameter does not vary much from the base to the 
apex. Each process appears to contain one or more exhalant canals 
which empty their contents to the exterior through a single osculum. 

The skeleton consists of very tightly-locking desmas divided into 
two distinct categories characterised by their position in the sponge 
and the form and size of the desma. These form the entire skeleton 
except for the presence of small dichotriaenes which may be seen scattered 
indiscriminately in the choanosome. The presence of the tetract spicules 
in a sponge whose only other spicules are, apparently, monocrepid 
rather obscures the affinities of the genus to which it belongs. 

Spicules .—(1) Ectosomal desmas. These are so like those of Sipho- 
nonidium capitatum Sollas (1888A) that I cannot do better than quote 
that author’s very able description of them. “ A broad undulating 
epirhabd, giving off branches from the convex sides of the curves, and 
bifurcating at the ends ; the cladi subdivide and give off lateral branches, 
and all the branches terminate finally in twig-like processes. The desma 
is depressed and ramified in a plane parallel to the surface, and the engies 
between the branches are mostly well rounded off; the twig-like endings 


i 
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of one desma are overlapped by those of its neighbours, and thus a close- 
meshed superficial network is produced without actual zygosis.’’ When 
viewed from above the dermal skeleton has the same appearance as 
that figured by Lendenfeld (1906, PI. XLV, fig. 13) for Plakidium 
acutum. The actual extent of the desma is roughly *210 by *150 mm. 
(text-fig. 3a). 

(2) Choanosomal desmas : monocrepid, with a peculiar thorny or 
spiny appearance. The shape can be best appreciated by reference to 
the figure (text-fig. 3 b, c, d). The size is very variable but a single 
desma is roughly -200 by *130 mm. in extent. 

(3) j Dichotriaenes. —These do not appear to be localised in any parti¬ 
cular part of the sponge but occur scattered throughout all the tissues. 
They are variable in size. The cladome may vary from -072 to *132 mm. 
in total diameter, while the shaft varies in length from -050 to *150 mm., 
and in thickness from -005 to *013 mm. Very frequently, in about 
50 per cent, of cases, a spur may be noted protruding at various angles 
from the shaft about halfway down (text-fig. 3 e-g). 

Registered No., locality, etc. —P. ^ (XXXII, 2), “ Investigator ” 

Stn. 535, Mergui Archipelago, Lat. 13° 4' 30" N., Long, 96° 44' E., 65 
faths. 


Gellius flagellifer Ridley and Dendy (1886, 1887). 

(For synonymy and distribution vide Dendy 1924A.) 

I assign two specimens to this species, not without some hesitation. 
They are sub-spherical, of a loose and cavernous texture, with a single 
oscule at the apex. The colour in both is a very pale yellow. The 
disposition of the various spicules in the skeleton approximates very 
closely to that in the type. The characteristic flagellate sigmata are 
fairly rare and measure from *08 to -09 mm. The second type of sigmata 
are, on an average, *06 mm. long. The oxea in P. (XVI) measure 
•36 by -014 mm., in P. ^ (XVII) -28 by -012 mm. 

Previously known distribution .—Almost cosmopolitan. 

Registered Nos., localities, etc— P. -f (XVI), “ Investigator ” Stn. 
234, Andaman Sea, 13° 15' 30" N., 93° 2o' E., 498 faths ; P ~ (XVII), 

“ Investigator ” Stn. 236, Andaman Sea, 13° 59' N., 93° E., 172-303 
faths. 


Gellius canaliculata (Dendy). 

Gellius ang latus (Bw'k.) var. canaliculata Dendy (1905.) 

There is a single specimen agreeing with the type in all respects, 
but for the slight differences in size of the spicules. These are, in the 
present specimen Oxea, 168 by -006 mm., sigmata, -028 mm. lone 
toxa, -053 mm. long. 6 ’ 

On comparing the Kurrachee (Karachi) and Torres Strait specimens 
mentioned by Ridley (/. c.), I find that they agree with the present 
species in all respects except that in one of them there are no toxa. 
It is curious that Ridley should have missed this form of spicule, but 
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it is present in abundance in the Torres Strait sponge and sparingly 
present in one of the Kurrachee (Karachi) specimens. 

Previously known distribution .—Kurrachee (Karachi); Torres Strait 
Ridley); Ceylon (Dendy). 

Registered No ., locality , etc— P. ^ (XXVIII), “Investigator” 
Stn. 385, Arabian Sea, 16° 40' N., 71° 53' E., 630 faths. 

Gellius megastoma, sp. n. 

(PI. I, fig. 1.) 

The single specimen is composed of two sub-spherical lobes almost 
completely fused together, the whole standing about 1*25 cm. high on 
a base 2 cms. by 1'5 cm. At the apex of each lobe is a single large 
oscule leading into a deep cloacal tube running vertically downwards 
to the base of the sponge. The diameters of the oscules are 4 and 5 mm. 
respectively. The colour, in spirit, is a greenish-yellow. The surface 
is glabrous but slightly uneven. The very delicate, transparent dermal 
membrane appears to be supported by an inconspicuous dermal skeleton 
composed of an irregular network of bands of spicules. Whether this 
is actually a special dermal skeleton or only the outermost portion of 
the main skeleton it is very difficult to determine accurately. Beneath 
this are numerous conspicuous sub-dermal cavities, the whole imparting 
a finely reticulate appearance to the surface. The pores are inconspi¬ 
cuous but probably overlie the sub-dermal cavities. The sponge is soft 
and friable. 

The main skeleton is composed of oxea lying in a very irregular 
manner throughout the choanosome, sometimes associated in ill-defined 
bands but often merely grouped together in a most sporadic fashion so 
that the arrangement may be said to be irregularly Halichondrioid. 
A special dermal skeleton is present (vide supra). 

Spicules. —(1) Oxea, usually slightly curved, with obtusely pointed 
ends, often incipiently strongylote, measuring *504 by 024 mm. 

(2) Sigmata , of the usual type, ’02 mm. long. 

The large size of the oxea forms, together with the unusual size of 
the oscules and the external form, the outstanding features of the species. 
In the size of the megascleres it resembles such species as G. glacialis, 
G. calyx and G. carduus of Ridley and Dendy, but differs from them all 
in the external appearance. Like G. ridleyi externally, it differs from 
that species in the size of the spicules. 

Registered No., locality , etc. —P. (XLVII, 2), Andamans, 130-290 

faths. 


Sigmaxynissa fibulata (Ridley). 

Gelliodes fibulatus, Ridley, 1884B. 

Gelliodes fibulatus, Ridley and Dendy, 1887. 

Gelliodes fibulatus, Lendenfeld, 1887E. 

Gelliodes fibulatus, Hentschel, 1912A. 

Non Gelliodes fibulatus, Babio, 1921, 1922. 

293 

Two perfectly typical specimens are present. The spicules in P. — 
(II) are like those of the ‘Challenger’ specimen in size, viz.: —oxea, 

l 2 
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173 by ’008 mm., sigmata, *014 mm. long. In P. (LV. I.) the 
oxea are slightly longer but the sigmata are only ’Oil mm. long. 

Previously known distribution .—Torres Strait (Ridley, Ridley and 
Dendy, Lendenfeld); Arafura Sea (Hentschel). 

Registered Nos., localities, etc. —P. 2 p (II), “ Investigator ” Stn. 

10, 1\ miles E. of N. Cinque I., Andamans, 490 faths; P. -f 4 (LY, 1), 
“ Investigator ” Sta. 10 C, off Cinque I., Andamans, 120-170 faths. 

Protoschmidtia expansa Thiele (1903B). 

A few small fragments of this species are present which are sufficiently 
like the paratype possessed by the British Museum as to admit no doubt 
as to their identity with Thiele’s species. They are yellowish crusts 
of a stony, Petrosia-Yike texture. The skeleton is composed of a dense 
almost Halichondrioid network of oxea. There is no special dermal 
skeleton and the surface is minutely hispid to the touch. The oxea arc 
slightly thicker than those of the holotype but of the same length. 

Previously known distribution. —Ternate (Thiele). 

Registered No., locality, etc.— P. (LXI), 16° 44' 45" N., 93° 34' 30" 

E., 1300 faths. 


Protoschmidtia cerebrum, sp. n. 

(PI. I, fig. 2.) 

The seven fragmentary representatives of this species are all sub- 
spherical with the exception of P. (XLVI, 1 c.d.) which is irregularly 
cylindrical. There is otherwise little variation in the salient features 
as we pass from one sponge to another, except for the usual small differ¬ 
ences in spicule dimensions. The holotype, P. ™ (LII, «), is irregularly 

subspherical with four comparatively large oscules, about 15 mm. in 
diameter, at various points on the surface. The surface itself is minutely 
hispid where the spicules from the underlying skeleton project through 
the delicate dermal membrane. Beneath the dermal membrane are a 
large number of conspicuous sub-cortical cavities which can be clearly 
seen through the transparent ectosome. Frequently these cavities 
coalesce giving the maendrine appearance which suggested the specific 
name. The pores are apparently situated immediately above the 
sub-dermal cavities but they are so inconspicuous as to render their 
exact determination difficult. The oscules lead into deep cloacal tubes, 
running vertically downwards to the base of the sponge, which receive 
the openings of the exhalant canals. The colour, in spirit, is pale 
yellow. 

The skeleton consists of stongyla only. These are arranged in a 
manner usually spoken 'of as Petrosia-like, that is, they build up a very 
close-meshed network of polyspicular fibres in which the spicules are 
arranged in a Halichondrioid manner which gives the sponge a hard, 
stony texture. There is no special dermal skeleton. 

Spicules .—The only spicule is the strongyle, straight or slightly curved 
with evenly rounded ends, *264 mm. long by *016 mm. thick. 
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I have placed this species in the genus ProtoscJmidtia on account 
of its similarity, so far as the skeleton arrangement goes at all events, 
to the preceding species, P. expansa. Nevertheless, I do not feel content 
with the determination. According to Czerniawski (1878), its author, 
the genus occupies a position intermediate between Reniera grossa 
and R. palmata. We have no satisfactory description of either of these 
two species, neither does the bare statement that the genus ProtoscJimidtia 
is intermediate between these two species give us any indication as to 
the manner in which it agrees with or differs from either or both. In 
other words, we are left to give our own interpretation as to the characters 
of the genus. Since both Amorphina and Reniera are in an equally 
confused state, the position becomes rather difficult. In his preliminary 
sorting of the collection, Bendy had labelled this specimen “ Petrosia.” 
The only resemblance it bears to that genus is its hard texture. It 
has neither the special dermal skeleton nor the two sorts of oxea and 
two of strongyles of the type-species P. dura. The structure of the 
skeleton is not that of a typical Reniera , neither does it possess the 
special dermal skeleton of the genus Amorphina. Until the true 
characters of the various genera of the Renierinae have been established 
I feel that the only course is to place the species in its present genus for 
the reason already mentioned as a provisional measure. 

Registered Nos., localities, etc .—P. ^ (XLYI, 1 c, d), 8 miles W. of 
Interview I., Andamans, 45-270 faths.; P. ™ (LII, a), Andamans, 271 

faths.; P. (BY), “Investigator” Sta. 10C, off Cinque I., Andamans, 
120-170 faths. 


Calyx clavata, sp. n. 

The single broken specimen consists, at the moment, of two portions. 
The larger is subcylindrical, about 15 mm. long and 2 - 5 mm. in diameter, 
the second, 10 mm. long and 1-5 mm. thick. It is difficult to suggest 
the habit of the sponge except with great uncertainty but it was either 
ramose and repent or erect, clavate and slightly stipitate. The latter 
is the more probable. Colour, yellowish-white, in spirit; surface smooth. 
Oscules are visible on the larger fragment where they occupy a more or 
less lateral position. They are about 1 mm. in diameter with the margins 
level with the general surface of the sponge. The pores are about *06 
mm. in diameter and scattered evenly over the whole of the surface. 
Beneath the transparent dermal membrane the underlying skeleton 
may be seen with the naked eye to be composed of stout anastomosing 
bands of spiculo-fibre whose general course is in a direction from one 
end of the sponge to the other. These .fibres give a distinctly reticulate 
appearance to the sponge. 

The skeleton consists of two distinct parts, a dermal and a main 
skeleton. The main skeleton consists of a more or less confused reticu¬ 
lation of oxea lying in the choanosome with little or no order, but 
running through this mass are stout multispicular bands of oxea cemented 
together with a small amount of spongin. In some places these bands 
are so diffuse as to be. barely distinguishable from the irregular reticula¬ 
tion in which they are embedded but in others they stand out conspi- 
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cuously. They follow no apparent course or direction but anastomose 
freely and beneath the surface they appear to pursue a course more or 
less parallel to the long axis of the sponge, giving the surface the reti¬ 
culate appearance already noted. The dermal skeleton consists of a 
very delicate but quite distinct layer of oxea lying in the ectosome 
parallel to the general surface of the body. The meshes of the network 
are always triangular and unispicular, the sides being one spicule’s 
length. This regular triangular pattern is broken only at those points 
where pores pierce the ectosome, when the mesh may be quadrangular 
or pentagonal. The ends of the spicules are cemented together at the 
ends by a small but distinct quantity of spongin. 

Spicules. — Oxea, smooth, straight or slightly curved, measuring on 
an average ’ll by *003 mm. 

This species bears a strong general resemblance to the genotype, 
Calyx nicaeensis (Risso), in that it has the unispicular detachable dermal 
skeleton and the multispicular main skeleton composed for the most 
part of anastomosing fibres running through the sponge with little or 
no apparent order. 

Registered No., locality, etc. —P. -j— (LV, 5), “Investigator” Sta. 10 C, 
off Cinque I., Andamans, 120-170 faths. 

Trachyopsis halichondrioides Dendy (1905). 

This species is remarkably common in all parts of the Indian Ocean. 
I have examined many examples from the E. Coast of S. Africa, Mauri¬ 
tius, Red Sea, Persian Gulf, Ceylon, etc. Its most remarkable feature 
is an extreme variability in external form, colour, size of spicule, dis¬ 
position of skeleton, etc. That it is more common than one might suppose 
from the pages of our literature there can be no doubt, and many forms 
hitherto regarded as distinct may be found on further examination to 
be indentical with it. I am not at all sure of the systematic position of 
the species. It is usually placed near the genus Halichondria in the 
Haploscleridae, although its author suggested an affinity between it and 
the genera Trachya and Spongosorites. For my own part, I feel that 
there is good ground for regarding it as a very primitive Axinellid allied 
to Axynissa and Prostylyssa. The present collection contains three 
quite typical examples. All are small, one is spherical and a reddish- 
brown in colour, while the other two are quite amorphous and a pale 
yellow in colour. 

Registered Nos., localities , etc. —P. (XXXV, 1 b), Malay Archi¬ 

pelago, Bally Strait, 160 faths.; P. ^ 7 - (XXXVII), off Ceylon, 703 

faths.; P 3 -r- (XLVIII), “Investigator” Sta. 9, S. x W of N. Sentinel 
I., Andamans, 130-250 faths. 

Phloeodictyon putridosa (Ridley and Dendy). 

Rhizochalina putridosa, Ridley and Dendy, 1886, 1887. 

Rhizochalina putridosa, Whitelegge, 1906. 

As is not unusual in dealing with members of this genus, the difficulty 
of determining the species to which a specimen belongs is increased 
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by the fact that the specimen itself is only fragmentary. In the present 
instance, four more or less complete fistulae are present but it is impos¬ 
sible to tell with any degree of accuracy whether they have been broken 
from the main body or whether they represent complete sponges. The 
former is, I think, the more probable. They are about 5 mm. in diameter 
and the longest is about 5 cms. in length. The colour, in spirit, is pale 
yellow. 

On comparing these fistulae with the ( Challenger* specimens a very 
strong similarity is at once evident despite the fact that the spicules 
are slightly smaller in the former, and I have little hesitation in assign¬ 
ing them to this species. 

Previously known distribution. —Australia, Bahia (Ridley and Dandy) : 
Australia (Whitelegge). 

Registered No., locality, etc.—P. ^ (IV), “ Investigator ” Stn. 32, 
16 miles E. of Devi R.. Orissa Coast, 68 faths. 


Mycale spongiosa (Dendy). 

Esperella spongiosa, Dendy, 1896. 

Mycale fistulata, Hentschel, 1911 A. 

Mycale fistulata var. macrochela, Hentschel, 1911A. 

The single specimen completely encrusts a shell forming a mass 
about 20 sq. cms. in extent and about 1 cm. thick. The dermal men- 
branes have been, for the most part, worn away, leaving the coarse 
fibrous network of the main skeleton bare. In certain places, large 
cavernous openings lead from the surface into the sponge-tissues but 
whether these are true oscules or only cavities which have contained 
commensal worms it is impossible to say. The extremely poor state 
of the surface makes it impossible to study the nature of the pores. 
The colour, in spirit, is a dark, purple-brown. 

The main skeleton consists of an irregular network of spiculo-fibre 
with well-defined primary fibres running towards the surface connected 
at very irregular intervals by secondary fibres. The thickness of the 
fibres varies considerably. The primaries consist of from twenty to 
fifty spicules, while the secondaries contain from four to twenty. In 
addition, loose bundles and isolated spicules are found lying between 
the meshes of the main network. There is apparently no special dermal 
skeleton, the dermal membranes resting directly on the ends of the 
ascending primary fibres. In addition to the subtylostyles, the only 
spicules present are anisochelae and sigmata. 

Spicules .—(1) Subtylostyles of the usual form, with slightly developed 
oval head, T96 by *004 mm. 

(2) Anisochelae, usually in rosettes in the choanosome but scattered 
singly in the ectosome, varying in length from *036 to '028 mm. 

(3) Sigmata, thin, contorted, abundant in the choanosome, ’045 
mm. in length. 

Despite certain small differences in shape and size of spicules there 
is, I think, sufficient resemblance between Esperella spongiosa, Mycale 
fistulata et var. and the present specimen to justify my regarding them 
all as belonging to the same species. Assuming such to ue the case. 
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M. spongiosa is yet another example of a species of My cade common 
to both Australia and the Indian Ocean. 

Registered No., locality, etc. —P. ^ (XXXVIII), off Ceylon, 703 
faths. 


Biemna annexa (Schmidt). 

(For synonymy and description vide Lundbeck, 1902.) 

The two representatives of this species furnishes what is probably 
the biggest surprise of the whole collection of deep-sea sponges from 
the Indian Ocean. The first specimen is a yellow, flattened, discoidal 
cushion-shaped mass about 4-5 mm. thick and covering a circular area 
of 2'5 cms. diameter. The second, a dried, encrusting sponge, has a 
skeleton of loosely arranged tylostyles forming an irregular network, 
which, just below the surface, ends in dermal brushes of spicules. The 
dermal brushes, like the rest of the skeleton, are very irregular and often 
very diffuse. The spicules are tylostyli of two, more or less, distinct 
sizes, sigmata and trichiform toxa whose dimensions correspond exactly 
with those of the corresponding spicules given by Lundbeck ( l. c.). 
It may be said in conclusion, that this sponge from the Indian Ocean 
is identical with Schmidt’s species which has, hitherto, only been found, 
in the N. Atlantic. 

Previously known distribution .—Northern Atlantic {vide Lundbeck, 
1902). 

Registered No., locality, etc. —P. ^ (XXII), “ Investigator ” Stn. 
297, Gulf of Oman, 25°11' 30" N., 57° 15' E., 689-700 faths.; P. ™ 

(LXII), “Investigator” Sta. 232/Laccadive Sea, 7° 17' 30" N., 76° 54' 
30" E., 430 faths. 


Biemna liposigma, sp. n. 

The spiculation of this species is so characteristic and unusual that 
the formation of a new species for so small and fragmentary a specimen 
may, I think, be justified. The holotype is a small fragment, roundly 
conical in shape, about 10 mm. high and about 8 mm. in diameter at 
the base. The colour, in spirit, is a pale yellow. Several conspicuous 
oscules are distributed over the general surface of the sponge whose 
diameters range from 1-2 mm. The surface has a minutely reticulate 
appearance but is glabrous to the touch. The texture is firm but com¬ 
pressible. 

The skeleton, which is really the only thing about this sponge which 
can be satisfactorily described, is composed entirely of styli and rhaphides, 
the latter being divided into three distinct categories. In the choano- 
some, the larger rhaphides, usually present in bundles of from twenty 
to forty, form the most conspicuous feature of the skeleton. The rha¬ 
phides may occur either singly or in bundles and they are distributed, 
together with the styli, without apparent order throughout the whole 
of the choanosome. In the dermal membrane, however, some sort of 
order can be seen and it is probably the regular arrangement of the 
styli and the bundles of rhaphides lying parallel to and just beneath 
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which give the surface its reticulate appearance. It seems almost 
possible to regard such an arrangement as a special dermal skeleton, 
and, indeed, the whole skeleton, including the disposition of the dermal 
spicules, strongly recalls that of Halichondria panicea. 

Spicules. —(1) Styli, smooth, slightly curved especially in the basal 
third, *6 mm. long by *024 mm. thick. 

(2) Rhaphides, *5 mm. long by *004 mm. thick. These spicules, in 
common with the other categories of rhaphides are smooth, slender, 
and sharply pointed at each end. 

(3) Rhaphides, ‘084 mm. long by '004 mm. thick. 

(4) Rhaphides, '03 mm. long by 0015 mm. thick. 

This appears to be a true Biemna which is characterised by the 
complete absence of sigmata, a condition almost unique in the genus. 

Registered No., locality, etc. —P. (LI), Andamans, 271 faths. 

Sceptrospongia coronata Dendy (1926A). 

The two sponges described below were first mentioned by Dendy 
in relation to his study of the origin and growth of the sponge-spicules. 
Although he did not give a complete description of the sponge in question, 
he discussed certain points of the skeleton and the following description 
is written in correlation with that author’s remarks. 

The two sponges are very similar in all respects so that the description 
of the holotype will suffice. It is subspherical, about 1'5 cm. in greatest 
diameter. The colour in spirit is a pale yellowish-grey. In life it 
appears that the sponge was attached to some sort of coral-mass. The 
surface is even but minutely hispid. The oscules, of which there are 
two, are of a peculiar foimation, in that each consists of an irregularly 
branching narrow slit. Directly beneath this is a cavernous subdermal 
cloacal cavity receiving the openings of the exhalant canals. The pores 
are inconspicuous and apparently distributed evenly over the general 
surface of the sponge. 

The skeleton may be conveniently divided into main and dermal 
portions. The main skeleton is composed of monactinal megascleres 
forming a central irregular mass at the centre of the sponge, from which 
radial bands of spicules run more or less vertically to the surface, where 
they spread out into ‘ brushes ’ just beneath the ectosome. The spaces 
between the radial bundles are occupied by a confused mass of megas¬ 
cleres in a manner similar to that found at the centre of the sponge. 
The dermal layer is composed of stephanotyles with their bases embedded 
in the ectosome and their distal ends projecting more or less at right 
angles. In addition, anisochelae, sigmata and trichodragmata are 
present. These are confined chiefly, if not wholly, to the choanosome. 

Spicules. —(1) Tylostyles, subtylostyles, styles and strongyloxea. I 
have included all these forms of spicule under one head because they 
are obviously derivatives of one spicule-form and may not be separated. 
They are all monactinal and the most numerous is the strongyloxeote. 
This is not exactly the same thing as the corresponding spicule of the 
genus Donatia, to which it bears a strong resemblance, but since it is 
an unusual form of spicule I can see no other way of expressing its form. 
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Apparently, it is a monactinal spicule which has become secondarily 
oxeote with bluntly pointed ends. The other three forms are derivatives 



Text-fig. 4. — Sceptrospongia coronata Dendy. 

a. Style from the choanosome oompared with— b. Stephanotyle. Both x 200 ; c, e. 
Bases of subtylolostyles of the choanosome, x 1000 ; d. Base of strongyloxeote 
of choanosome, X 1000 ; f. Base of tylostyle of chanosome, x 1000 ; g~k. Various 
heads of stephanotyles, x 1000. 

of this spicule in which the proximal end bears a small head variously 
developed (text-fig. 4 a, c, d, e , /). The average size of the spicules is 
•36 by *013 mm. 

(2) Stephanotyles (text-fig. 4 b, g, h, i,j, k) of the dermal layer. These 
are of the same proportions as 1, and appear to have been derived from 
the same form of spicule, viz., the strongyloxeote, as the spicules of the 
main skeleton. Dendy ( l . c.) has already referred to the variable character 
of the stephanotyle and in my opinion a double evolution has taken 
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place in the skeleton of this one species of sponge. Since they are the 
most numerous, one naturally takes the strongyloxeote as the more 
typical and, from its form, the most primitive spicule present. In the 
main skeleton a series of derivatives may be traced in which the enlarge- 



Text-fig. 5. —Sceptrospongia coronata Dendy. 

A. Diagrammatic representation of a radial section through the type : a. Layer of 
stephanotyles projecting at the surface, 6. Ectosomal layer of tangentially 
disposed megascleres; c. Choanosome with radial bundles and interstially 
scattered megascleres; B. Microsclers : a, b, c. Anisochelae of three kinds; a, 
e. Sigmata of two sizes. All x 350. 


ment of the proximal end into a ‘ head ’ is the principal factor in the 
change of form, while in the stephanotyle the distal end has become 
modified by the multiplication of the axial canals and the consequent 
enlargement of the end. 

(3) Anisochelae (text-fig. 5 B a), '075 mm. long. 

(4) Anisochelae (text-fig. 5 B 6), 027 mm. long. 

(5) Anisochelae (text-fig. 5 B c), *015 mm. long. 

(6) Sigmata (text-fig. 5 B d), very numerous, often centrotylote, 
•045 mm. long by *0025 mm. thick. 

(7) Sigmata (text-fig. 5 B e), *018 mm. long. 

(8) Trichodragmata, numerous, in bundles measuring *045 by *009 
mm. 

(9) Trichodragmata , in bundles measuring *015 by *009 mm. 

This is altogether a remakable species which will repay a studied 
comparison with the Mycaleae when that group is revised. 

Registered Nos., localities, etc. —P. — (XXVII, 5), “ Investigator ” 
Stn. 385, Arabian Sea, 16° 40' N., 71° 53' E., 630 faths.; P. ™ (XLVI, 
2), 8 miles W of Interview I„ Andamans, 45-270 faths, 
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Damiriopsis, gen. nov. 

Diagnosis. —Plocamixeae in which the main skeleton consists of an 
irregular reticulation of amphistrongyles with minutely-roughened 
heads arranged in a loose manner, not connected with spongin. Auxi¬ 
liary spicules are present in the form of slender tornota with spined 
heads. Microscleres are tridentate and palmate isochelae. There is 
no special dermal skeleton. 

The genus approximates very closely to several of the genera of 
the Plocameae. This section of the Ectyoninae includes the following 
genera:— Plocamia Schmidt, Damiria Keller, Plocamiopsis Topsent, 
Lithoplocamia Dendy, with Dirrhopalum Ridley and Heteroclathria 
Topsent as possible synonyms of Plocamia itself. Of these, the present 
genus is more nearly allied to Damiria from which it differs in the presence 
of tornota and chelae. 

Damiriopsis brondstedi, sp. n. 

(PI. I, figs. 3, 4.) 

The holotype is one of five specimens, all closely resembling each 
other, obtained in a single haul of the dredge. They are small irregularly 



Text-fig. 6. —Damiriopsis brondstedi, sp. n. 

a. Strongyle of main skeleton, x 100 ; b. End of strongyle magnified to show minute 
spmation, x 500 ; c. End of tornote, x 1000 ; d. Tridentate isochela, x 600; 
e. /. Palmate isochela, x 500. 


massive sponges whose dimensions are roughly 2 by 1 cm. by *5 cm. 
high, the volume being about 1 cc. In external form they are singularly 
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like Protoschmidtia cerebrum. There is a delicate dermal membrane 
through which the spicules of the underlying skeleton project rendering 
the surface minutely hispid. Conspicuous sub-dermal cavities are 
visible through the dermal membrane. The oscules are about 1-5 mm. 
in diameter and lead into deep cloacal tubes running vertically down¬ 
wards to the base of the sponge. The colour is a greyish-yellow. 

The main skeleton consists of an irregular reticulation of loosely 
aggregated amphistrongyles lying singly or in bundles, of 3 to 6 spicules, 
in the choanosome. Here and there bundles of tornota are mixed with 
the main skeleton without apparent order, more particularly at the 
surface. 

Spicules. —(1) Amphistrongyles (text-fig. 6 a, b ), usually slightly 
curved, often irregularly angulated, smooth but for the extreme end of 
the spicule where they are minutely roughened, measuring -756 by 
•036 mm. 

(2) Tornota (text-fig. 6c), straight, slender, smooth, beset at each 
end with a crown of small spines, measuring *264 by -006 mm. 

(3) Isochelae (text-fig. 6d), large, tridentate, -054 mm. long. 

(4) Isochelae (text-fig. 6 e, f), small, palmate, varying somewhat in 
size but measuring on an average about *034 mm. long. 

Registered No., locality, etc. —P. x (XLVII), Andamans, 130-290 
faths. 

Anchinoe dubia, sp. n. 

(PI. I, fig. 5.) 

The two specimens referred to this species are sufficiently alike for 
the description of the holotype, P. (XXX, 2), to suffice for them both. 
The sponge is clavate, about 11 cms. in height and nearly 3 cms. in 
diameter at its broadest point, which is near the apex. The tissues 
are thrown into a large number of minute folds so that the sponge is 
min utely clathrous. Neither oscules nor pores are discernible. The 
centre of the sponge is slightly more solid than the rest of the tissues, 
so that something akin to an axial core is present. The colour, in spirit, 
is a brownish-yellow. 

The skeleton consists of stout plumose columns of acanthostyles 
and each column is composed of a bundle of acanthostyles lying parallel 
throughout the whole length of the columns; other, but similar, acan¬ 
thostyles are set at right angles to the central core. The true echinating 
spicules are also acanthostyles, considerably smaller than the foregoing, 
and are found scattered sparsely along the whole length of the columns 
projecting at all angles. In addition, auxiliary spicules in the form 
of tornota are found in the dermal membrane, where they often occur 
in brushes at the apices of the plumose columns, or scattered in the 
tissues sorrounding the main skeleton. The microscleres are small 
chelae and contorted sigmata. There is no special dermal skeleton. 
The tornota, which might at first sight suggest such a thing, cannot be 
regarded as anything more than auxiliary spicules, since they are equally 
abundant in the choanosome and ectosome. 

Spicules.—Acanthostyles (text-fig. 7a), of the main skeleton. These 
vary much in size but measure on an average *28 mm. long and *02 mm. 
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at the thickest point, inclusive of the spines. The spicules are beset 
with spines along the whole length but more particularly at the base 
and the apex. 



Text-fig. 7. — Anchinoe dubia, sp. n. 

1 . Acanthostyle of main skeleton, x 350; b. Echinating acanthostyle, x 350; c. Tor- 

note, x 350; d. Isochela unguifera, x 350; e, /. The same greatly enlarged, 

X 1500; g. Sigmata, X 350. 

(2) Acanthostyles (text-fig. 76), echinating the fibres of the main 
skeleton. These are *07 mm. long and -Oil mm. thick at the base, 
inclusive of the spines. In appearance, they much resemble the larger 
acanthostyles but form a quite distinct category. 

(3) Tornota (text-fig. 7c), smooth, straight spicules abundantly 
scattered throughout the skeleton. The ends of these spicules are seen 
to vary enormously when examined with a immersion. They may 
be oval and slightly elongated, hastate, mucronate or more or less glo¬ 
bular. Length of spicule, *14 mm., thickness not exceeding -004 mm. 
along the major part of the shaft. 

(4) Isochelae unguiferae (text-fig. 7 d, e, /), with 5 small teeth at each 
end of the slightly-curved shaft. Total length, -Oil mm. 

(5) Sigmata (text-fig. 7 g), contort, numerous. Length from bend 
to bend, -042 mm. 

The species is by no means a typical Anchinoe but for the moment 
I can see no other genus in which it might conveniently be placed. The 
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absence of smooth spicules in the centres of the plumose columns of the 
main skeleton, together with the unusual character of the chela, make 
it very doubtful whether the species can be included in the genus at 
all. In view, however, of the numerous controversial points which a 
discussion of the affinities of the present species would raise I prefer 
to leave the matter until a more opportune moment. 

Registered Nos., localities, etc. —P. (XXIX), “ Investigator ” 

Stn. 464, S. of Ceylon, 6° 2' 30" N., 81° 29" E., 52-68 faths.; P. 3 J- 
(XXX, 2), “ Investigator ” Stn. 464, S. of Ceylon, 6° 2' 30" N., 81° 29' 
E., 52-68 faths. 

Leucophloeus fenestratus Ridley. 

(For synonymy vide Dendy, 1921B, p. 124.) 

A single white crust on a shell is the sole representative of this species 
in the collection. 

Previously known distribution. —Australia, Indo-Pacific and Indian 
Ocean. 

313 

Registered No., locality, etc. —P. x (XXXV, 1 b), Malay Archi¬ 
pelago, Bally Strait, 160 faths. 

Phakellia cactoides, sp. n. 

(PI. I, figs. 6, 7, 8.) 

The species is interesting since it demonstrates the difficulty of 
distinguishing between the genera Axinella, Phakellia and Auletta, 
as we at present understand them. The holotype is sessile and lobose 
(PI. I, fig. 6), the body of the sponge being made up of a number of 
flattened, fleshy lobes which spring from each other in an altogether 
irregular manner very much in the fashion of a cactus plant. The 
extremely hispid nature of the surface, due to the projection of the large 
spicules, only serves to strengthen the similarity to that xerophytic plant. 
The second specimen, however, is roughly lamellar, consisting of a few 
thin lamellae springing from the base but remaining closely apposed 
throughout their length (fig. 7). The third, like the second, consists 
of lamellae disposed at all angles to each other which frequently coalesce 
at the edges giving the appearance of a set of tubes. In reality they 
are no more than longitudinal channels, running vertically through 
the length of the specimen, formed by the folding of the lamellae and 
the fusion of their margins. They are in no sense oscula or cloacal 
tubes. Nevertheless, it suggests a way in which tubular individuals 
may arise and furnishes one more piece of evidence of the inadequacy 
of the genus Auletta, unless it can be proved that that genus is founded 
on something more than mere external form. In external form the 
first two specimens resemble very strongly Phakellia fusca Thiele, and 
Axinella mariana R. and D. from which, however, they are separated 
by the absence of strongyles. The third specimen is very like Auletta 
consimilis Thiele from which it is separated by the size of the spicules. 
There is, moreover, a strong likeness between the present species and 
Thiele’s Auletta ? celebensis. Colour, in spirit, pale-yellow. 
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The skeleton consists entirely of large styli, measuring 1*2 by *032 
mm., for min g a confused layer at the centre of the lamellae from which 
other styli radiate outwards in all directions. There is no axial con¬ 
densation of spicules as in the more typical Axinellid skeleton. 

Registered No., locality, etc. —P. ^ (VIII), “ Investigator ” Stn. 
141, Bay of Bengal, 14° 11' 6" N., 80° 24' E., 88 faths. 

Auletta elongata Dendy (1905, 1921B). 

(PI. I, fig. 9.) 

The specimen consists of a single tube about 9 cms. in length from 
which two short lateral tubes arise, one on either side, about halfway 
up. The diameter of these tubes is 8 mm. except at the base of the 
main tube where a certain narrowing takes place. The skeleton is the 
same as that described by Dendy for the Ceylon specimens but the 
only spicules present are styli, measuring, on an average, *9 by *015 
mm. The colour, in spirit, is a yellowish white. I have compared 
this specimen with the others described by Dendy and am confident of 
the accuracy of my determination despite the absence of oxea and 
strongles. 

Previously known distribution .—Ceylon, Indian Ocean. 

31& 

Registered No., locality, etc. —P. -j- (XXX, 1), “ Investigator ” 
Stn. 464, S. of Ceylon, 6° 2' 30" N„ 81° 29' E., 52-68 faths. 

Auletta lyrata (Esper) var. brevispiculata Dendy (1905, 1921B). 

(PL I, fig. 10.) 

The single specimen consists of four tubes springing from a common 
base and rising to a height of about 7 cms. These tubes branch dicho- 
tomously, many of the secondary tubes anastomosing, and have a 
uniform diameter of 3 mm. The walls of the tubes are *5 mm. thick. 
The spicules are of the usual size and shape for this variety but are 
crowded into a dense Petrosia-]jke, reticular network. 

Previously known distribution. —Ceylon, Indian Ocean (Dendy). 

Registered No., locality, etc. —P. ^ (XXXI, 2), “ Investigator ” 
Stn. 352, Mergui Archipelago, 12° 15' 20" N., 97° 10' 10" E,, 62 faths. 

Bubaris Grey (1867E). 

Genotype: —Hymeraphia vermiculata Bowerbank. 

We do not know precisely what were the ideas of authors previous 
to Dendy as to the systematic position of this genus but that author 
placed it among the Clathrieae, of which group he regarded it as a reduced 
form. He says (1921B, p. 62), “ The subsymmetrical megascleres 
found in the interior of the sponge must be regarded as derived from 
the normal styli and the genus seems to be a derivative of Microciona 
and Aulospongus .” Topsent, on the other hand, has consistently 
placed the genus in the ALxinellidae. For my part, I can see no alter¬ 
native to accepting Topsent’s view. The normal species of the genua 
have most things in common with the genus Phakellia. The two species, 
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B. conulifera and B. salomonensis, by the addition of trichites, make a 
close approach to Tragosia. The presence of angulated oxea in so many 
species recalls strongly the spiculation of the more typical species of the 
genus Axinella , while the ease with which oxea, styli and strongyla 
may replace each other in the spiculation is decidedly characteristic 
of the Axinellidae as a whole and of no other group of sponges. 

The presence of trichites in two species of the genus revives the 
old controversy of the taxonomic value of these spicules. It so fre¬ 
quently happens that the same author at one time regards these spicules 
as sufficient basis for a generic distinction and at others as of specific 
importance only, that one is left in doubt as to what fine of action should 
be followed. On the whole, I incline to the view that they are not, 
per se, of generic importance. In the absence of any precise knowledge 
of their origin, function or significance our opinion must be based on 
circumstantial evidence. In the genus My cole, for example, the idea 
of using them as a basis for the further sub-division of the genus would 
be ludicrous. On the other hand, the genera Phakellia and Tragosia 
are separated on this feature alone. In the present genus, B. conulifera 
Dendy is so like B. columnata mihi in all other respects save the presence 
of trichites (i.e., trichodragmata) that they could not be logically placed 
in separate genera. 

Revision op the species op Bubaris. 

Of the species of Bubaris hitherto known to us, five must undoubtedly 
be removed to other genera. They are :— 

1. Bubaris constellata , Topsent, 1893F. 

Hallmann (1917) has already made this species the genotype of a 
new genus Paratimea. 

2. B.' verticillata, Topsent, 1891 ( non Bowerbank) is closely allied 
to certain species of Grayella and is accordingly removed, at least pro- 
visionally to that genus. 

3. B. gallica, Topsent (1893F), is a new name for 2. 

4. B. reptans , Kirkpatrick (1903B) is certainly no Bubaris but its 
affinities are not clear at the moment. I propose a new genus of which 
this species shall be the genotype, Gilchristia, after the late Dr. J. B. F. 
Gilchrist whose name will always be associated with the pioneer work 
in connection with the collecting of South African sponges. The 
genus must be placed provisionally, incertae sedis, among the Suberitidae. 

5. B. ornata , Dendy (1924A) belongs to the genus Plocaima rather 
than to Bubaris. 


List of valid species of Bubaris . 

1. B. vermiculata (Bowerbank). 

2. B. sosia, Topsent, 1904A. 

3. B. mastophora (Schmidt) Topsent, 1904A 

4. B. murrayi, Topsent, 1913B. 

5. B. aurantiaca (Lendenfeld) Hallmann, 1914C. 

6. B. radiata, Dendy, 1916A. 

7. B. salomonensis , Dendy, 1921B. 


K 
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8. B. conulifera, Dendy, 1921B. 

9. B. oxeata , Dendy, 1924A. 

10. B. elegans , Dendy, 1924A. 

11. B. ligulata, sp. n. 

12. B. durissima , sp. n. 

13. B. columnata, sp. n. 

Bubaris columnata, sp. n. 

(PI. II, fig. 1.) 

This sponge is typically lamellar and sessile. The largest specimen, 
present, taken as the holotype, consists of a single lamella folded on 
itself in such a way as to give rise to an incompletely-formed cup 4 cms. 
high. The lamellae themselves are composed of a number of stout 
columns of vermicular strongyles which rise vertically from the base 
and end in the upper margin of the sponge. On the way they branch 
and anastomose to a large extent. The interstices between the network 
thus formed are filled with loose tissues containing a few sparsely- 
scattered styli. The surface is strongly hispid and harsh to the touch. 
Neither pores nor oscules are visible. The colour, in spirit, is a greyish- 
yellow. 



Text-fig. 8 . —Bubaris columnata, sp. n. 

Section through the lamella (semi-diagrammatic), a. Axial core of vermiform strongyles ; 
b. Region occupied by extra-axial skeleton ; e. Ectosome. 


The skeleton (text-fig. 8) consists of two portions, an axial portion 
formed by the ascending columns of stronglyles already noted and 
a radial, or extra-axial, formed of a single layer of styli coating the 
axial portion, with their bases loosely embedded in the outer layers of 
the axial skeleton and their apices projecting slightly beyond the ecto¬ 
some. 

Spicules. —(1) Strongyles , vermicular, smooth, varying in length 
from *5 to ‘72 mm. and in thickness from ‘016 to ’024 mm. 
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(2) Styli smooth, sometimes straight but usually with an abrupt 
curve or ‘ crook ’ at the base, measuring -228 to 48 mm. by 012 to 
•024 mm. 

(3) Styli long, smooth, straight or at most only gently curved, usually 
*96 mm. long or thereabouts and varying in thickness from *022 to "04 
mm. These styli form a category distinct from the preceding and are 
responsible for the marked hispidation of the surface. 

Probably the only real difference between this species and B. radiata 
Dendy is in the size of the spicules. 

Registered Nos., locality, etc. —P. ^ (XLIV, i, ii), Andaman Sea, 
Lat. 13° 17' N., Long. 93 d 7' E., 90 faths. 


Bubaris durissimma, sp. n. 

(Pl. II, fig. 2.) 

The single representative is an erect, branching sponge, 7*5 cms. 
high, consisting of a main stem 1 cm. in diameter which bifurcates at 
the apex and bears two small lateral branches, one of which is also 
dichotomously branched. The surface is slightly uneven and minutely 
hispid, and is marked with an irregularly reticulate pattern, which is 
produced by the stout columns of spicules which run from the central 
axial skeleton to the surface at right angles to the long axis of the 
branches. Both the ends of the spicule-columns and the aspiculous 
spaces between them are covered by a very fine ectosomal tissue. The 
texture is hard. The colour, in spirit, a pale yellow. Neither oscules 
nor pores are visible. 

The skeleton consists, as usual, of an axial and a radial portion. 
The axial skeleton consists of a closely-felted mass of angulated oxea 
with a small admixture of vermicular strongyles occupying the major 
portion of the sponge. In a typical transverse section of a branch, 
the axial skeleton is 8 mm. in diameter and the layer of flesh containing 
the columns of spicules supporting the outer tissues is no more than 1 
mm. thick, so that the axial skeleton comprises a little more than -fths 
of the total volume of the sponge. The extra-axial skeleton consists 
of short plumose columns of styli with a slight admixture of angulated 
oxea. 

Spicules. —(1) Oxea, smooth, usually sharply-angulated at the centre 
but sometimes straight or even, rarely vermicular, composing the axial 
skeleton and found also in small quantities extra-axially, '24 to *372 
mm. long and •Oil to 016 mm. thick. 

(2) Strongyles, smooth, vermicular, occasionally occurring in the 
axial skeleton, *6 by *013 mm, 

(3) Styli, smooth, straight, gently curved but more often straight 
with a decided, abrupt curve at the base, *18 to *48 mm. long by ‘012 
to *016 mm, thick. 

The present species has much in common with B. conulifera Dendy 
but is separated from that species by the absence of trichodragmata. 

Registered No., locality, etc. —P. x' ( XXX I, i), “ Investigator 
Stn. 532, Mergui Archipelago, 12° 15' 20" N., 97° 10' 10"E., 62 faths. 
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Bubaris ligulata, sp. n. 

(PI. II, fig. 3.) 

The two representatives of this species, closely similar to each other 
in all respects, are erect, leaf-like sponges. The holotype, P* ( XXX I, 
3, i), consists of a round, pad-like basal attachment fiom which springs 
a stout stalk which in turn passes insensibly into a thin, flattened, 
frond-like portion constituting the body of the sponge. The total 
height is 14 cms. of which 5 cms. is stalk. The diameter of the latter 
is, on an average, no more than 4 mm. The upper portion or body 
does not exceed 1*5 cms. in width or 2 mm. in thickness. The surface 
is even but very minutely hispid. The colour, in spirit, is a pale yellow. 
Neither pores nor oscules are visible. 

The skeleton consists of two portions, axial and radial. The first 
is very dense and tightly-packed, but without visible spongin, and in 
the stalk it takes the form of a dense cylindrical agglomeration of vermi¬ 
cular strongyles. This gradually flattens out and becomes less dense 
as the tip of the frond is reached. The strongyles in this portion of the 
skeleton are disposed some in a plane parallel to the long axis of the 
sponge, others at right angles to them, like the threads in a piece of 
cloth. The radial skeleton consists of a single layer of radially-arranged 
styli with their bases loosely embedded in the outer layers of the axial 
skeleton and their apices projecting slightly beyond the ectosomal 
tissues. 

Spicules .—(1) Strongyles of the axial skeleton, smooth, obtusely 
rounded at each end, the whole spicule gently angulated at the centre 
so that it resembles a boomerang in shape. The size varies immensely, 
the length from 085 to 35 mm. and the thickness, at the middle of the 
spicule, from 0085 to *017 mm. 

(2) Styli of the radial skeleton, smooth, with the proximal end 
gently and obtusely rounded and the distal end sharply pointed, usually 
gently curved towards the inner end of the spicule. The length varies 
from *24 to *372 mm., the thickness, *012 mm., is fairly constant. 

Registered No., locality, etc. —P. ^ (XXXI, 3, i, ii), “ Investigator ’ 
Stn. 532, Mergui Archipelago, 12° 15' 20" N., 97° 10' 10" E., 62 faths. 

Suberites perfectus Ridley and Dendy (1886, 1887). 

The single specimen consists of a laterally compressed, clavate lobe 
about 6 cms. high and about 2 cms. across at the widest point. The 
characteristic dermal reticulation is not so strongly marked as in the 
holotype, probably because the present specimen is less mature. The 
oscules are situated on the summit of thin-walled elevations, as in the 
holotype, but are fewer in number, four only being present. The arrange¬ 
ment of the skeleton and the size and shape of the spicules are quite 
typical for the species. 

Previously known distribution. —Port Jackson, Australia (Ridley 
and Dendy); New Zealand (Brondsted). 

Registered No., locality, etc. —P. ^ (XXXV), Malay Archipelago* 
Bally Strait, 160 faths. 
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Pseudosuberites cav a Sollas (] 902). 

(PI. II, fig. 4.) 

The single specimen is encrusting a fragment of shell. It is about 
6 cms. by 5 cms. in extent and less than 1 cm. thick at the thickest 
point. The internal portions are very cavernous and the characteristic 
feature of the species is that “ the sponge consists of two lamellae, one 
attached to the substratum, the other being the dermal membrane, 
while columns containing bundles of spicules stretch vertically between 
them.” The surface is very minutely hispid. The colour, in spirit, 
is yellow. The styli measure, on an average, ’5 mm. by '012 mm. 

Preciously known distribution. —Malay Peninsula. 

Registered No., locality , etc. —P. 3 ~- (XXXV, 2), Malay Archipelago, 
Bally Strait, 160 faths. 


Cryptospongia, gen. nov. 

Euceratosa in which the individual consists of a long slender stalk 
surmounted by a flattened, discoid head ; the fibres of the stalk are 
stout, with little pith and are differentiated into two layers, an outer 
and an inner; those of the head are strongly pithed and form an irre¬ 
gularly anastomosing network. 

Cryptospongia enigmatica, sp. n. 

(PI. II, fig. 5.) 

There are a dozen specimens of whose relationships it is dificult 
to speak with any certainty. A typical example consists of a slender 
stalk bearing a flattened manubrial or agariciform head, semicircular 
in outline. The longest stalk found was 11 cms. in length and the same 
diameter, 15 mm., throughout. The texture is tough and cork-like. 
The surface is usually beset with numerous very slight protuberances 
which make it harsh to the touch. The head is often 3 cms. in diameter, 
and 2 mm. thick at the centre. There is no trace of a basal attachment 
or rooting process on any of the specimens. The form is suggestive 
of the Hexactinellid genus Caulophacus. 

In longitudinal section, the stalk consists of an outer cortical layer 
composed of fibres more densely aggregated and of a darker brown 
colour than those of the inner, medullary, region. The medullary 
region is made up of longitudinal fibres, about *020 mm. in diameter, 
connected at rare intervals by secondary transverse fibres. There is 
apparently little pith or core in the fibres of the stalk. 

The fibres of the head are much more delicate and pliable than those 
of the stalk. The head is in the form of a continuous network of branch¬ 
ing fibres which anastomose in an irregular manner. The fibres them¬ 
selves are ‘060 mm. in diameter, of which y^ths is occupied by the pith. 

No soft tissues are discernible. 

At first sight there is considerable resemblance between these forms 
and certain Algae but the non-septate, anastomosing nature of the 
fibres and the depths at which the specimens were obtained disposes 
pf the suspicion that they may be lowly plants. 
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These organisms are in every way most unusual sponges and I am 
by no means convinced that they may not ultimately prove to be belong 
to some other group of organisms. The macerated state in which they 
were found, however, forbids further speculation and I have been com¬ 
pelled to regard them as sponges, for the moment, at all events. 

Registered No., locality, etc. —P. ^ (XLI), “Investigator” Stn. 4, off 
Ten Degree Channel, S. of Andaman Is., 1045 faths. 

Stenospongia, gen. nov. 

Spongiidae of symmetrical form with conulated surface and special 
pore-areas; skeleton consists of non-pithed fibres forming a reticulation 
in which the primary fibres, running vertically to the surface and barely 
distinguishable from the secondary fibres, are connected at in'ervals 
by the transverse secondary fibres ; flagellated chambers small, possibly 
diplodal. 



Text-etg. 9 .—Stenospongia aligera, sp. n. 

a. The whole sponge with terminal osculum (o) and the direction of currents entering 
the sponge marked by arrows ; b. The undersurface of one of the lateral pore¬ 
bearing porcesses showing the ‘ veins ’ of spongin fibre supporting it and the pores 
(marked on the left hand side only); c. Section at right angles to the surface showing 
the cuticle (c), a portion of the skeleton and an embryo (e). 
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Stenospongia aligera, sp. n. 

(PL II, fig. 6.) 

In external form the sponge is clavately cylindrical, about 8 cms. 
high and 1 cm. in diameter at the thickest point, near the apex, tapering 
to about -5 cm. in diameter at the base. There is a single terminal 
oscule at the apex and the pores are restricted to the undersurfaces 
of a number of lateral wing-like processes. The whole surface is slightly 
conulose and covered with a tough cuticle. The dark surface markings 
seen in PL II, fig. 6, are the hydrorhizae of epizoic hydroids. The colour, 
in spirit, is a pale brown. Attachment to the substratum was by means 
of a small basal plate. 

The skeleton consists of an irregular net-work of pithed fibres, in 
which primary and secondary fibres may be distinguished, but there 
is no special dermal skeleton. Both primary and secondary fibres are 
about *08 mm. in diameter. 

Numerous spherical embryos, about *8 mm. in diameter, are present 
in the choanosome. 

The most remarkable feature of the species is the restriction of the 
pores to pore-areas on the lateral processes (text-fig. 96). Here, as 
is so frequently the case in sponges, pore-specialisation is correlated 
with the development of a chitinoid cuticle covering the ectosome. 

Registered No., locality, etc. — P. ^ (XXXII, 5), “ Investigator ” 
Stn. 535, Mergui Archipelago, 13° 4' 30" N., 96° 44' E., 65 faths. 
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EXPLANATION OF PLATE I. 

Fig. 1 . —Gellius megastoma , sp. n., holotype, natural size. 

Fig. 2. —Protoschmidtia cerebrum , sp. n., holotype, natural size. 

Figs. 3, 4. —Damiriopsis brondstedi, sp. n., fig. 4 = holotype, natural 
size. 

Fig. 5. —Anchinoe dubia, sp. n., holotype, X £. 

Figs. 6, 7, 8. —PhaJcellia cactoides, sp. n., fig. 6 = holotype, natural 

size. 

Fig. 9 .—Auletta elongata Dendy, natural size. 

Fig. 10 .—Auletta lyrata var. brevispiculata Dendy, x 2. 
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EXPLANATION OF PLATE II. 


Fig. 1 . — Bubaris columnata, sp. n., holotype, about natural size. 
Fig. 2. — Bubaris durissimma, sp. n., holotype, about natural size. 
Fig. 3. — Bubaris ligulata, sp. n., holotype, x §. 

Fig. 4. — Pseudosuberites cava Sollas, natural size. 

Fig. 5. — Cryptospongia enigmatica, sp. n., holotype, natural size. 
Fig. 6. — Stenospongia aligera , sp. n., holotype, natural size. 
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FURTHER OBSERVATIONS ON THE ORAL APPARATUS OF THE 
TADPOLES OF THE GENUS MEGALOPHRYS. 


By Sunder Lal Hora, D.Sc., F.L.S., F.Z.S ., Zoological Survey of 

India , Calcutta. 

(Plate III.) 

The tadpoles of Megalophrys with the ‘ funnel ’ mouth have received 
considerable attention in recent years, but the precise functions of the 
peculiar structure surrounding the mouth are still a matter of dispute 
among naturalists. In November, 1926 I made extensive observa¬ 
tions on the tadpoles of M. parva Boulenger in a small stream below 
Dumpep, Khasi Hills, Assam. I was about to send the result of my 
observations to press when I noticed an article by Dr. M. A. Smith 
entitled, “ The function of the ‘ Funnel ’ Mouth of the Tadpoles of 
Megalophrys , with a Note on M. aceras Boulenger.” 1 As the views 
expressed in this publication differed materially from those in my ac¬ 
count I decided to go through the whole literature once again and to 
reconsider the observations made by several authors. 

My previous observations 2 on the oral apparatus of the tadpoles 
of M. parva were mainly based on the material examined in captivity 
during my short visits to Dumpep. The view that I then advanced 
regarding the function of the funnel, namely that it acts as an anchor¬ 
ing device, was suggested to me by the form of the funnel when the 
tadpole lay at the bottom and by the fact that all the specimens were 
then obtained by vigorously shaking water weeds with a small bag- 
net. During my recent visit to the same place the tadpoles were again 
found in great abundance among the water plants, Eriocaulon miserum 
Kaern., that grew in the course of a shallow and rapid-running current 
(see photograph, Plato III). The plants form a very thick growth and 
the tadpoles lay among the roots and the bases of stems securely 
sheltered from the current. Moreover, the current bends the plants 
in the direction of the flow and under these circumstances the tadpoles 
lay doubly secure in their peculiar habitat. On closer examination 
they were found lying in all positions among these thickets. This 
time a thorough search was made in other parts of the stream 
with the result that the tadpoles were found in sheltered positions 
throughout its course. A few tadpoles were collected from under stones 
or, in crevices in relatively deep water, but they were very common 
in similar situations in shallow water at the sides of the stream. A 
few were actually picked up from under moist stones in damp places 
% short distance away from the current. In short the tadpoles were 
only found in situations where they had not to contend against the 


1 Smith, Proc. Zool. Soc. London, pp. 983?988, figs. 2 (1926). 

a Hora, Journ. As. Soc. Bengal (n. s.) XVIII, pp. 9-16, figs. 2 (1922); Rec. Ind. Mue. 
XXV, pp. 684, 686 (1923), 
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rapidity of the flow, and when some of them were made to drift in a 
rapid current flowing over a smooth rock it was observed that they 
were carried helplessly along by the current and were unable to main¬ 
tain themselves in any definite position. By the impact of the 
current they were turned round and round on their longitudinal axes 
till they got into deeper water, where for sometime they lay motion¬ 
less and apparently stupified. Soon afterwards, however, they 
regained activity and sought shelter under stones or in crevices. If, 
however, they happened to drift into a pool with smooth rocks on all 
sides the tadpoles came to the surface and applied their heads con¬ 
stantly against the rock as if seeking shelter. Once they were success¬ 
ful in finding a suitable place they lay for an indefinite period in any 
position, chiefly horizontal, with the ‘ funnel ’ folded. The positions 
of certain tadpoles were carefully noted on a rock in a sheltered 
pool and during the two or three days they were under observa¬ 
tion there was no evidence of any movement from their respective 
positions. In deep pools the tadpoles sometimes lay in the open 
at the bottom. It may be noted that in the course of the torrential 
stream the tadpoles were not seen hanging from the surface film and 
feeding at the surface. Indeed this would be in my view impossible. 

In pools and puddles these tadpoles have been observed by Annan- 
dale 1 , Smith 2 and Griffin 3 to spend most of their time hanging from 
the surface film and feeding in this position, and it was probably this 
attitude of the animal 'that suggested to the earlier authors the func¬ 
tion of the funnel as a float. Pools which occur in the course of hill 
streams are subject to sudden floods and in these the conditions des¬ 
cribed above for the stream below Dumpep prevail at least for a part 
of the year. If observations were to be made in such places during 
floods, there is every likelihood that they will correspond to those des¬ 
cribed by me. 

It is now generally admitted that the chief function of the * funnel * 
is to enable the animal to collect its food. Both Weber and Annandale 
(op. cijt.) had an idea that the ‘ funnel ’ helps the animal in feeding at 
the surface. Describing the function of the funnel Annandale says: 
“It is possible also that it assists in the capture of the minu te plants 
and animals on which the species feeds, though I can give no direct 
evidence for this function. If a tadpole is watched when it is hanging 
from the surface film, it will be remarked that the float is constantly 
expanding and contracting, owing to the respiratory movements of 
the mouth, and that, although the movements are too gentle to over¬ 
come the friction produced by the body and tail, which hang more or 
less vertically downwards in the water, and so to cause the animal to 
progress in one direction or another, they produced distinct currents 
on the surface, which bring towards the mouth any minute particles 
whidh may chance to be floating in its vicinity.” Smith and Griffin 
seem independently to have reached the same conclusions based on 
a s im i l ar set of observations. To the former, however, we are indebted 

1 Anna ndale, Fasciculi Malayenaes, Zoology , pp. 131, 132; 275-280, 1 fig. (1903). 

2 Smith, Joum. Nat. Hist. Soc. Siam -II, pp. 37, 38; 269. 270 (1916-171 

“Griffin, Carnegie Mus. XVII, pp. 399*401, fig. 1 (1927). 
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for the experimental demonstration, of the method of feeding of these 
animals in quiet waters at the surface. I have, however, never ob¬ 
served the animal feeding at the surface under natural conditions, but 
a study of the plankton-gathering devices 1 of certain animals living 
in ecological association with these tadpoles and feeding on a simi- 
lar type of food suggested to me that the oral apparatus was a feed¬ 
ing mechanism. In swift streams there is always a quantity of plank¬ 
ton food, which is gathered from the rapid current in different ways. 
This is accomplished in a Simulivm larva by means of a pair of fans 
placed besides its mouth, in certain caddis-worms which live in tubes 
by means of nets of silk that strain organisms out of water, and in cer¬ 
tain may-fly and caddis-fly larvae, which stick firmly to current- 
swept boulders, by spreading out their bristle-fringed feet widely “ to 
gather in any organism that may be adrift in the passing water ” (Need¬ 
ham & Lloyd, p. 364). The oral apparatus of the Megalophrys tad¬ 
pole is not only capable of gathering plankton, while the animal quiet¬ 
ly lies at the bottom, but is capable of performing the same function 
while the tadpole is suspended from the surface film or is floating in 
mid-water. It may, however, be remarked that the tadpole of Megal¬ 
ophrys is not a passive creature like the other plankton-gathering ani¬ 
mals referred to above, for it sets up a strong current 2 which is both 
respiratory and assimilatory. When open at the surface the oral appa¬ 
ratus with its “ teeth ” breaking the surface film would serve to prevent 
large particles from entering the mouth while at the same time permit¬ 
ting the entry of small particles. The ‘ funnel ’ in its folded condition 
under water serves the same function and possibly serves to prevent 
the escape of small particles in flowing water. Devices for this last 
purpose are common among several aquatic insects. 3 In the bubbling 
waters of the shallow and swift-flowing streams I believe the plankton 
food is uniformly distributed throughout the different levels of the 
current. The Megalophrys tadpoles harbouring in sheltered places 
under such circumstances are thus enabled to suck in the necessary 
amount of food from the passing current. In a pool, pond or lake on 
the other hand “ Plancton organisms tend to be uniformly distributed 
in a horizontal direction ” (Needham & Lloyd, p. 306), and it is 
known that, “ A number of filamentous blue-green algae, such as 
Anabaena and a few flagellates, accumulate on the surface during 
periods of calm, hot weather (Needham & Lloyd, p. 296). In the 
behavior of the Megalophrys tadpole at different times of the year 
we meet with a very close correlation between its position in water and 
the presence of food at a particular level. In a swift current, though 
the food is equally plentiful at the surface, the tadpole is unable to 
make use of it on account of the physical conditions described above. 

The next point that deserves consideration is the form of the ‘ fun¬ 
nel ’ at the surface and below it. Here I would like to draw attention 
to the beautiful tail-coronet of a Stratiomys larva (Miall, p. 190) which 


1 Needham & Lloyd, Life in Inland Waters, p. 364 (New York: 1916). 

2 Boschma, Bijdr. Dierlcunde Amsterdam (Max Weber Feest-nummer) XXII, pp. 942, 
1 fig. (1922). 

8 Miall, Aquatic Insects, p. 386 (London: 1903). 
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behaves, in its relation to the surface film, in the same way as does the 
‘funnel’ of the Megalophrys tadpole. Both expand at the surface 
only and remain folded up under water; in both advantage is taken 
of the surface film to save the muscular energy which would otherwise 
have to be expended in swimming to counteract the tendency to sink. 
In the case of the Megalo'phrys tadpole the unfolding of the ‘ funnel ’ 
is due to a muscular action on the part of the animal, the contraction 
of the muscles “ will cause the basal part of the funnel to become rigid 
and therefore to unfold itself, while the free extremity is probably flaccid 
under all conditions, being forced to straighten itself by external pres¬ 
sure as the tadpole rises to the surface ” (Annandale, p. 278). In the 
Stratiomys larva probably something of the same nature happens when 
the tail-coronet is unfolded at the surface. 1 

It is obvious, therefore, that a certain amount of muscular energy is 
expended in the act of unfolding the ‘ funnel ’ and in its continuous 
expansion. In normal times, I believe, the animal spends most of its 
time under water and is thus saved from spending this energy. More¬ 
over, if the ‘ funnel ’ were to be expanded under water much more mus¬ 
cular energy would be required, for at the surface the physical proper¬ 
ties of the surface film would materially help in the unfolding of the 
funnel and in its continued suspension. We have seen that there is a 
flaccid portion all round the margin of the ‘ funnel ’ that is not supplied 
with muscles. Under water only the basal portion of the ‘ funnel ’ 
can, therefore, be expanded and in this position the marginal flaccid 
portion will flap with the eddies of the current and will, therefore, be 
a source of distinct disadvantage to the animal. The muscles are situat¬ 
ed only in the ventral wall of the ‘ funnel ’ and for the size of the struc¬ 
ture are by no means strong. So the unfolding of the ‘ funnel ’ requires 
some extra help which is afforded by the surface film and this probably 
accounts for the fact that the animal is never seen with the ‘ funnel ’ 
expanded under water. 

Dr. Malcolm A. Smith has found these tadpoles feeding “in.the 
shallowest puddles, among thick vegetation ” and he remarks about 
their natural posture as follows : “ Here amongst water-weed they 

spent most of their time, with the body resting upon a brick and parallel 
with the surface of the water, and in this situation they were to be seen 
constantly feeding ” (Smith, p. 985, 1926). We have seen above that 
in pools the plankton food is horizontally distributed and it is always 
more plentiful near the edges. In shallow water where the tadpole 
can rest with its body touching the bottom the muscular pull needed 
for the continuous expansion of the ‘ funnel ’ will be considerably re¬ 
duced, for there will then be no pulling at the surface caused by the 
weight of the tadpole. These are the two main factors which deter¬ 
mine the distribution of the tadpoles near the edge of a puddle. In a 
flowing stream the tadpoles were found in larger numbers along the 
shore, and probably in this case also the food conditions govern their 
distribution. 


1 Dr. F . Broeher has very ably discussed the phenomenon of the surface film and its 
importance in understanding the biology of aquatic organisms. (Ann. Biol. Lacustre IV, 
pp. 89-138, 44 figs. 1909-11). 
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The fact that the tadpole is capable of maintaining itself at any depth 
requires further consideration. There is no doubt that the oral-apparatus 
helps to make the anterior end buoyant as has been shown by experi¬ 
ments described in one of my former papers (Hora, pp. 584, 585 : 1923), 
but the finer adjustments that are needed by the animal to suspend 
itself at a particular level are, in my opinion, performed by the deve¬ 
loping lungs. I have already shown 1 the nature of these structures, 
but it may be well to repeat the main facts. In young individuals the 
lungs are represented by two thin-walled sacs which are distended with 
bubbles of air. As growth progresses these sacs are considerably re¬ 
duced in dimension, their walls become gradually thickened and they 
assume more and more the form of the regular lungs of the adult. I 
have observed tadpoles giving out bubbles of air both under water and 
when hanging from the surface. Dr. H. M. Smith (p. 987, 1926) says 
that, “ All of the brevicipitid larvae that I am aquainted with, however, 
*—Kaloula pulchra excepted—have the power of remaining suspended 
at any depth they like in the water.” I hope it will be possible to de¬ 
monstrate at no distant date that the developing lungs of these tad¬ 
poles have also been modified in the same way as those of the ‘ funnel ’ 
mouthed tadpoles of Megalophrys , for without a hydrostatic organ it 
is not possible to imagine how their suspension is regulated. 

• It has been pointed out already that these tadpoles live in hill-streams 
which are liable either to break up into a series of pools and puddles 
that may dry up altogether, or to become rapid torrents generated 
by a single shower. It is under such varying conditions that the oral 
apparatus and the hydrostatic lungs of the Megalophrys tadpoles seem 
to have been evolved. The ‘ funnel ’, besides enabling the animal to 
feed at all times and under all conditions, makes the anterior end buoyant 
which is a distinct advantage when the animal happens to be carried 
away by a flood. The anterior part of the body is saved from being 
carried against rocks. The ‘ funnel ’ also enables the animal to hang 
from the surface film and to have free access to the atmospheric air 
required for the hydrostatic lungs. The lungs on the other hand make 
the whole animal buoyant, so that it spins round in a swift current 
without damaging any part of its body against a rock and, moreover, 
they act as well-regulated hydrostatic organs enabling the animal to 
maintain itself at any depth. In tadpoles living in drying-up pools 
with a decreasing quantity of oxygen in solution for respiration, the 
free air in the lungs would help to oxygenate the blood but this 
requires further elucidation as the facts at our disposal do not warrant 
any conclusions. 

In the preceding pages I have attempted to show the diversity of 
ways in which organs like the ‘ funnel ’ and lungs of Megalophrys tad¬ 
poles perform their functions under diverse conditions, and it is evident 
that there is a close correlation between the mode of life of the tadpole 
and the environmental conditions that prevail at different times of the 
year. On this point Dr. H. M. Smith says that, “ It seems highly 
improbable, howeyer, that so highly specialized a structure can have 
been evolved for more than one particular purpose ; and any others 

1 Hora, Eec. Ind. Mus. XXV, p. 585 (1923). 
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it may at times perform are merely incidental ones.” Moreover, ho 
remarks : “ There is certainly a very close connection between the 

unfolding of the funnel and hanging by it from the surface of the water, 
while the fact that the creature has never been seen below the surface 
of the water with its lips unfolded suggests that the function of the 
funnel is connected with the surface of the water and with that only.” 
It is, however, well known that highly specialized structures are some¬ 
times capable of performing different functions under different con¬ 
ditions. When an animal becomes so highly specialized that it cannot 
respond to a change in the environment it is doomed to destruction. 
Only those organisms can survive under these conditions whose struc¬ 
tures are sufficiently plastic to enable them to exist under changing 
conditions. I would, however, like to give here a few common examples 
to refute Dr. Smith’s statement. It is admitted that the wing of a 
bird is a highly specialized structure and it is also known that some 
of the diving birds are good fliers. Those who have watched these 
birds feeding under water know with what ease and perfection the 
wings are used as paddles for swimming. One has only to watch a 
cormorant being fed in glass tanks full of water at the London Zoolo¬ 
gical Gardens. Take the case of the climbing perch {Anahas testudineus) 
of India and further east. The ventral fins are used in the normal way 
under water, but are differently used when it begins to climb a tree. 
“ In one of the Loaches ( Misgurnus fossilis) air is swallowed and passed 
along the alimentary canal until it is finally voided at the anus.” 1 “ In 
the adult Ceratodus an organ occurs which is equally lung and air-blad¬ 
der.” 2 Though in the beginning a structure may serve a particular 
purpose, in the course of its evolution it may take on other functions 
so as to keep the organism in direct adaptation to its environmental 
conditions. A highly specialized organ in its structure sometimes shows 
the various uses to which it may have been applied at different times 
in the course of its evolution and sometimes it so happens that a structure 
functions in a totally different way from that for which it ma y have 
been originally evolved. 
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EXPLANATION OF PLATE HI. 

The Habitat of the tadpoles of Megalophrys parva Boulenger. A por¬ 
tion of a small torrential stream below the Dumpep Dak Bungalow* 
Khasi Hills, Assam. 
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PLATE III, 



Habitat of Megalophrys tadpoles. 













